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INTRODUCTION
A lthough  v a r i o u s  f i s h e r i e s  p ro b le m s  h av e  b e en  s tu d ie d  o n  F la th e a d  
Lake^ l i t t l e  h a s  b e e n  done on  t h e  F la th e a d  R iv e r  idrdeh f lo w s  I n t o  t h e  
l a k e .  The S o u th  F ork  o f  t h e  F la th e a d  I s  e f f e c t i v e l y  b lo c k e d  t o  spaw ning 
r u n s  b y  Hungry H o rse  Dam, and  a  d iv e r s io n  I s  p la n n e d  f o r  t h e  M idd le  F o rk . 
T h is  w i l l  le a v e  o n ly  t h e  N o rth  F o rk , o n  * h lc h  t h i s  s tu d y  w as m ade. I n  I t s  
n a t u r a l  c o n d i t i o n .  H ow ever, I t  to o  may b e  s h u t  o f f  I n  t im e  by  th e  p r o ­
p o s e d  G l a c i e r  View Dam. I n  b e g in n in g  a  s tu d y  I n  a n  a r e a  f o r  w h ich  l i t t l e  
I n f o r m a t io n  I s  a v a i l a b l e ,  any  know ledge o f  I t s  b ack g ro u n d  I s  o f  h e lp  I n  
t h e  e v a lu a t io n  an d  u n d e rs ta n d in g  o f  e x i s t i n g  c o n d i t i o n s ,  S ie  s u r v i v a l  
o f  a n  e s t a b l i s h e d  p ^ u l a t l o n  I n  a  c h an g in g  en v iro n m en t I s  d e te rm in e d  by  
t h e  d e g re e  t o  ^dilch  t h a t  en v iro n m en t I s  changed  an d  t h e  a b l l l ^  o f  t h e  
p o p u la t io n  t o  a d a p t  I t s e l f  t o  th o s e  c h a n g e s . G e o lo g ic a l  o r i g i n  I n f l u ­
e n c e s  n u t r i e n t s  td ile h  govei*n p r o d u c t i v i t y ;  c o v e r  c o n t r o l s  r u n - o f f  and  
t e m p e r a tu r e s ;  r o a d s  b r i n g  a c c e s s i b i l i t y  and  e x p l o i t a t i o n ;  a  g row ing  human 
p o p u la t i o n  b r in g s  i n d u s t r y .
D uring  th e  P r o t e r o s o l c  E ra  se d lm e n ta z y  d e p o s i t s  w ere  fo rm ed I n  a  
l a r g e ,  s h a l lo w  s e a  c o v e r in g  id ia t  I s  now t h e  Rocky M oun ta in  R eg io n . Com­
p a c t i o n  o f  t h e s e  d e p o s i t s  fo rm ed  ro c k  l a y e r s  known a s  t h e  B e l t  s e r i e s .  
U p l i f t  o c c u r re d  to w a rd  t h e  end  o f  C re ta c e o u s  t im e .  P r e s s u r e  c a u se d  a  
f o l d in g  o f  t h e  ro c k  l a y e r s  and  e v e n tu a l ly  a  b re a k  a lo n g  a  lo w -a n g le  f h u l t .  
T he w e s te rn  l a y e r  o f  t h e  f o l d  was d r iv e n  ip w a rd  and  e a s tw a rd , a b o u t 15 
m i l e s  I n  t h e  G l a c i e r  P a rk  a r e a ,  t o  fo rm  th e  Lew is o v e r t h r u s t .  Then th e  
w e s te r n  p a r t  o f  t h e  b lo c k  b ro k e  a lo n g  a  v e r t i c a l  f a u l t  and  san k  s e v e r a l  
th o u s a n d  f e e t .  I t  I s  o n  t h i s  d o w n fa u lte d  b lo c k ,  c o v e re d  f o r  a  s h o r t  tim e  
b y  Lake M is s o u la , t h a t  t h e  p r e s e n t  v a l l e y  o f  t h e  N o rth  Fork  o f  t h e  F la th e a d  
R iv e r  l i e s  (D yson, 1 9 5 3 ) .
1
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l o c a te d  i n  n o r th w e s te rn  M ontana, t h e  N o rth  Fork  a r i s e s  40 m ile s  
n o r t h  o f  t h e  C an ad ian  b o r d e r  i n  s o u th e a s te r n  B r i t i s h  C olum bia , e n t e r s  
M ontana a t  t h e  w e s te r n  b o u n d ary  o f  G l a c i e r  N a t io n a l  P a r k ,  end  f lo w s  so u th  
t o  i t s  c o n f lu e n c e  w i th  t h e  M d d le  and  S o u th  F o rk s  o f  t h e  F la th e a d  E lv e r  
w h ich  e m p tie s  i n t o  t h e  n o r th  end  o f  F la th e a d  Lake 100 m ile s  b e lo w  th e  
C a n ad ian  b o rd e r*  Maqy t r i b u t a r i e s  e n t e r  t h e  N o rth  Fozif from  t h e  L iv in g s to n  
B angs o n  t h e  e a s t  and  t h e  W h ite f ls h  M oun ta in s o n  t h e  w est*
VJlth an  a n n u a l  p r e c i p i t a t i o n  o f  20 i n c h e s  a  y e a r  (U« 8 . D epartm en t 
o f  A g r ic u l tu r e ,  Y earbook o f  A g r ic u l tu r e ,  1941), t h e  v a l l e y  o f  t h e  N o rth  
F o lk  i s  f o r e s t e d  b y  w ha t i s  p r i m a r i l y  a  t r a n s i t i o n  f o r e s t  b e tw een  t h e  
c o a s t  an d  m ontane  c lim a x e s  (W eaver and  C le m e n ts , 1938)* Dom inant c lim a x  
s p e c i e s  a r e  l a r c h  ( L a r ix  o c c i d e n t a l i s  ) .  D oug las f i r  (P se u d o tsu g a  t a x l f o l i a l  
Bngelmazm ^ r u c e  ( P ic e a  e n g e lm a n n i) .  and  y e l lo w  p in e  { P in u s  p o n d e ro s a )* 
S u b c lim ax  s ta n d s  o f  lo d g o p o le  p in e  (P ln u s  c o n t o r t a ) c o v e r  e x te n s iv e  b u rn e d  
a re a s #  I n  1910 m a jo r  f o r e s t  f i r e s  w o rk ing  down from  Canada b u rn e d  l a r g e  
a r e a s  i n  t h e  n o r th e r n  p a r t  o f  t h e  v a l l e y .  O th e r  im p o r ta n t  f i r e s  o c c u r re d  
i n  1917, 1919, 1929,  an d  1936 and  b u rn e d  much o f  t h e  lo w e r  h a l f  o f  t h e  
v a l l ^  and  p o r t i o n s  o f  m o st o f  t h e  d r a in a g e s  w e s t  o f  t h e  r i v e r .
The f ir s t  homesteaders began se ttlin g  in  the North Fork about 1910 
before a  road had been b u ilt to  the upper end o f  the valley* Those s t i l l  
liv in g  in  the area r e c a ll that large znms o f  fish  came up the river yearly . 
Cutthroat were abundant in  the river and i t s  tr ib u ta ries, and good fish ­
in g  was reported from the time the water began to  clear in  early July un­
t i l  la te  in  the summer at which time most o f the fish  disappeared# Called 
" fla ts"  lo c a lly , the mature cutthroat, which ranged trtm  13 to  18 inches 
long, were caught from early spring u n til la te  in  the fa ll#  In contrast, 
the immature "bluebacks," which varied in  length from 6 to  10 inches.
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a p p e a re d  i n  l a r g e  num ber# i n  J u ly  an d  b eg an  t o  d is a p p e a r  i n  l a t e  August* 
D o lly  v a rd e n  w ere  ta k e n  th ro u g h  l a t e  s p r in g ,  summer, a W  f a l l .  
W e ig h ts  ra n g e d  up t o  3 4  p o u n d s and  20  t o  25 -pound  f i s h  w ere  common* Al­
th o u g h  a v a i l a b l e  i n  num bers, th e y  w ere  n o t  p r e f e r r e d  pis a  fo o d  f i s h ,  b u t  
some w ere  u t i l i z e d  a s  f e e d  f o r  s l e d  dogs* W in te r  f i s h i n g  o n  t h e  r i v e r  
w as u n p ro d u c tiv e  ; how ever, i c e  f i s h i n g  o n  l a k e s  su c h  a s  Bowman and K i n t l a  
a p p a r e n t ly  p ro d u c e d  b o th  c u t t h r o a t  and  d o U y  v a rd e n  i n  q u a n ti ty *
P r o s p e c to r s  e x p lo re d  th e  v a l l e y ,  b u t  fo u n d  no m in e ra ls  p r e s e n t  i n  
co m m erc ia l q u a n t i t i e s .  L arg e  c o a l  d e p o s i t s  o c c u r  above t h e  C an ad ian  
b o r d e r ,  and  {soall q u a n t i t i e s  w ere  p ro d u c e d  from  a M ontana m ine n e a r  C o a l 
C reek  p r i o r  t o  1942* H ow ever, none h a s  b e e n  m ined  s in c e  t h a t  t im e . 
W ild c a t d r i l l i n g  f o r  o i l  b e g an  n e a r  K ish en eh n  C reek  i n  1901 , and  th e  
K i n t l a  W ell was s t a r t e d  a  few  y e a r s  l a t e r *  C an ad ian  o p e r a t io n s  w ere  b e ­
g u n  d u r in g  t h e  same p e r io d  an d  c o n tin u e d  s p o r a d ic a l ly  a t  v a r io u s  s i t e s *  
The m o st r e c e n t  d r i l l i n g  was h a l t e d  i n  1953*
A wagon t r a i l  from  W est G la c ie r  t o  S t a r v a t io n  C r e ^  s e rv e d  a s  t h e  
f i r s t  ro a d  i n t o  t h e  r e ^ o n ,  end  i n  1911 and 1912 a  ro a d  was b u i l t  on  t h e  
w e s t  s id e  o f  th e  r i v e r  from  C olum bia F a l l s  t o  C o a l C reek . D evelopm ent 
o f  lu m b e rin g  d u r in g  t h e  tw e n t i e s  saw t h e  r i v e r  u se d  f o r  s p r in g  lo g  d r i v e s .  
H ow ever, t h e s e  w ere  n o t  a lw ay s  s u c c e s s f u l ,  and  i t  w as n o t  u n t i l  a  b e t t e r  
r o a d  w as b u i l t  i n  t h e  lo w e r p a r t  o f  t h e  v a l l e y  t h a t  lo g g in g  becam e im­
p o r t a n t  a s  a n  i n d u s t r y .  E x te n s iv e  lo g g in g  o p e r a t io n s  w ere  n o t  begun  
u n t i l  r e c e n t l y  when t h e  e n t i r e  w e s t ro a d  w as im proved  and new ro a d s  con­
s t r u c t e d  a s  a  m eans o f  h a r v e s t i n g  i n f e s t e d  sp ru c e  t r e e s  i n  th e  F la th e a d  
N a t io n a l  F o r e s t .
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AIMS OF THS STUDY
M ien th e  N o rth  Foiic o f  t h e  F la th e a d  R iv e r  w as s e l e c te d  by  th e  
M ontana F is h  and  Game D epartm en t f o r  a  s tu d y  t o  b e g in  i n  1953* t h e  p r i ­
m ary  o b j e c t i v e  w as t o  com pare t h e  r e l a t i v e  s u c c e s s  o f  b o a t  f ish e rm e n  
w i th  t h a t  o f  a n g le r s  n o t  u s in g  b o a t s ,  R ie  y e a r s  fo l lo w in g  W orld War I I  
saw  a  g r e a t  I n c r e a s e  i n  t h e  num bers o f  a n g le r s  v i s i t i n g  t h e  N o rth  Fork* 
a n d  many o f  th o a  b eg an  u s in g  ru b b e r  b o a t s  id iic h  w ere  a v a i l a b l e  a s  w ar 
s u r p l u s .  As th e  f i s h i n g  grew  p r o g r e s s i v e l y  p o o re r*  t h e  c la im  was made 
b y  sp o rtsm e n  o f  t h e  a r e a  t h a t  t h e  b o a t  f is h e rm e n  w ere  t a k in g  th e  m o st and  
t h e  l a r g e s t  f i s h  and  w ere  t h e  m a jo r  c o n t r i b u t i n g  f a c t o r  i n  t h e  d e c l in e  o f  
t h e  su p p o sed  f i s h  p o p u la t io n .  I n  o r d e r  t o  d e te rm in e  t h e  im p o rta n c e  o f  
t h e  c a t c h  o f  th e  b o a t  f is h e rm a n  and  w h e th e r  h i s  t a k e  was s e l e c t i v e  I n  r e ­
l a t i o n  t o  s i z e  o r  a g e  c l a s s e s  o f  t h e  p o p u la t io n  h a r v e s te d ,  a  tw o -y e a r  
c r e e l  c e n s u s  s tu d y  w as p ro p o s e d .
The N o rth  Fork  o f  t h e  F la th e a d  R iv e r  i s  one  o f  t h e  d im in is h in g  
num ber o f  s tre a m s  i n  th e  s t a t e  id i ic h  s t i l l  m a in ta in s  a  p o p u la t io n  o f  
n a t i v e  t r o u t  r e l a t i v e l y  f r e e  o f  c o m p e t i t io n  w ith  e x o t i c s .  I n  o r d e r  t o  
p r o p e r l y  manage any game sp e c ie s*  b a s i c  b i o l o g i c a l  p o p u la t io n  in f o r m a t io n  
i s  n e c e s sa ry *  v e ry  l i t t l e  o f  w h ich  i s  a v a i l a b l e  on  t h e  F la th e a d  r a c e s  o f  
c u t t h r o a t  and  d o l ly  v a rd e n .  I n  c o n n e c t io n  w i th  t h e  c r e e l  c e n s u s  s tu d y *  
in f o r m a t io n  w as t o  b e  o b ta in e d *  w here p o s s ib le *  on  s i z e  and  ag e  c la s s e s *  
a g e  a t  m a tu r i ty *  spaw ning d a t e s  and  lo c a t io n s *  and movement o r  m ig r a t io n ,  
Khen th e  S t a t e  co n clu d ed *  a t  t h e  end  o f  t h e  1953 s e a s o n , t h a t  an  a d d i­
t i o n a l  y e a r n s  w ork o n  t h e  c r e e l  c e n s u s  was u n n e c e ssa ry *  th e  fo l lo w in g  
o b j e c t i v e s  w ere  o u t l i n e d  a s  t h e  b a s i s  f o r  t h e  i n v e s t i g a t i v e  work d u r in g  
1954s
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1 ,  To e s t a b l i s h  t h e  p a t t e r n  o f  t r o u t  p o p u la t io n  I n  t h e  N o rth  Fork and  s e ­
l e c t e d  t r i b u t a r i e s  d u r in g  t h e  l a t e  s p r in g ,  s u im e r , and  e a r l y  f a l l .
2 ,  To o b t a i n  r e c o r d s  o f  p o p u la t io n s  i n  s e l e c t e d  a r e a s  f o r  r e f e r e n c e  i n
ciM T^arlson ■with f u t u r e  p o p u la t io n s ,
3 ,  To show ch an g e s  I n  p o p u la t io n  b a s e d  tgion m ig r a t io n  a n d , i f  p o s s i b l e ,
t o  d e te rm in e  t h e  e x te n t  o f  m ig r a t io n .
4# To com pare t h e  u t i l i s a t i o n  b y  f i s h  o f  s tre a m s  h a v i r ^  a  l a k e  a t  t h e i r  
s o u rc e  w i th  s tre a m s  t h i c h  do n o t ,
5* To o b ta in  In fo r m a t io n  o n  t h e  spaw ning a c t i v i t i e s  o f  t h e  c u t t h r o a t  
t r o u t .
6 .  To o b t a i n  in f o r m a t io n  o n  t h e  p a w n in g  a c t i v i t i e s  o f  t h e  d o l ly  v a rd e n .
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MSÏÎÎ0D3 ,  PH0C2IXJUE, AND SCHEDULE
To o b ta in  in fo rm a t io n  on  m ig r a t io n  and  t h e  p a t t e r n  o f  r e s i d e n t  o r  
te m p o ra ry  p o p u la t io n s  w i th in  s e l e c te d  a r e a s ,  f i v e  t o o l s  w ere  u se d )  c r e e l  
c e n s u s ,  sh o c k in g , w e i r s ,  n e t s ,  and  ta g g in g  and  m arking*
C r e e l  C ensus
The N orth  Fork was d iv id e d  i n t o  sev en  g e o g ra p h ic  a c t i o n s  ( f i g u r e  
1 )  f o r  t h e  p u rp o se  o f  show ing p o s s i b l e  s e a s o n a l  movement a s  i n d i c a t e d  by 
a  ch an g e  i n  f i s h i n g  s u c c e s s  o r  a  change  i n  t h e  s i s e  c l a s s e s  o f  f i s h  
th ro u g h o u t  th e  v a r i o u s  s e c t io n s *  The a r e a  in c lu d e d  i n  tJ ie  studty e x te n d e d  
n o r th  f o r  50 m i le s  from  t h e  B lankensM p  B rid g e  t o  t h e  C an ad ian  b o r d e r ,  A 
F o r e s t  S e rv ic e  r o a d  p a r a l l e l s  t h e  r i v e r  on  t h e  w e s t ,  and  a  P a rk  S e rv ic e  
ro a d  g iv e s  a c c e s s  t o  o n e - h a l f  o f  t h e  r i v e r  o n  t h e  e a s t  s i d e .  P a t r o l l i n g  
o f  t h e  r i v e r  w as s h a re d  by  t h e  w r i t e r  an d  one  a s s i s t a n t ,  Mien a n g le r  
c o n t a c t s  w ere  m ade, t h e  fo l lo w in g  in f o r m a t io n  was re c o rd e d :  d a t e ,  s tre a m
s e c t i o n ,  num ber i n  p a r t y ,  ty p e  o f  b a i t ,  p e r io d  o f  day  f i s h e d ,  t o t a l  h o u rs  
f i s h e d ,  num ber and  a v e ra g e  le n g th  o f  e ac h  s p e c ie s  c a u g h t ,  and  a n g le r  * s  
home tow n o r  s t a t e .  I n  a d d i t i o n  t o  d i r e c t  a n g le r  c o n ta c t ,  c a tc h  in fo rm a ­
t i o n  w as o b ta in e d  a t  t h e  end  o f  t h e  s e a s o n  from  dude ra n c h  r e c o r d s .  T ur­
b i d i t y  and  w a te r  te m p e r a tu re s  w ere  a l s o  re c o rd e d  f o r  p o s s ib l e  l a t e r  c o r ­
r e l a t i o n  w ith  a n g lin g  s u c c e s s ,
A s m a ll  a i r p l a n e  was u se d  o n  week en d s  and  h o l id a y s .  One ro u n d  
t r i p  was flo w n  i n  t h e  m orn ing  and  a n o th e r  i n  t h e  a f te r n o o n ,  By f l y i n g  
low  and re c h e e k in g  o n  t h e  r e t u r n  t r i p  i t  was p o s s ib l e  t o  make a c c u r a te  
c o u n ts  o f  b o th  b o a ts  and  o c c u p a n ts  and a p p ro x im a te  e a r  c o u n ts .
No s y s te m a t ic  c r e e l  c e n s u s  w as c o n d u c te d  i n  1954 , c e n s u s ln g  b e in g  
c o n d u c te d  o n ly  o n  week e n d s  o r  i n  s p a re  t im e ,  and  a l l  t h e  I n fo rm a tio n  
w h ic h  w as o b ta in e d  by  t h a t  m ethod w as i n c i d e n t a l  t o  o th e r  w ork ,
6
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F ig u re  1 . Map o f  t h e  N o rth  F o rk  D ra in a g e  o f  t h e  F la th e a d  R iv e r#  O nly t h e  
m a jo r  t r i b u t a r i e s  on  w h ich  work w as d one  a r e  shown# The lo c a ­
t i o n  o f  w e i r s  i s  I n d i c a t e d  by  a r c s .
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S hock ing
The e l e c t r i c  shock m ethod a s  d e s c r ib e d  by  H a s k e l l  (1 9 4 0 ) and S h a t t e r  
( 1948) w as u s e d  i n  c o l l e c t i n g  f i s h  from  t h e  s tre a m  s e c t io n s *  A p o r t a b l e  
2 5 0 0 -w a tt  a l t e r n a t i n g - c u r r e n t  g e n e r a to r  p r o v id in g  e i t h e r  115 o r  2 3 0 - v o l t  
c u r r e n t  was u se d  by  & c re w  w hich  v a r i e d  from  two t o  f i v e  men* I n  t h e  ab­
se n c e  o f  e l e c t r o l y t e s  t h e  2 3 0 - v o l t  c u r r e n t  w as s e le c te d *  T r i a l s  i n  W ilch  
t h e  115- v o l t  c u r r e n t  was u se d  g a v e  p o o r  r e tu r n s *  M easured  3 0 0 - fo o t  s tre a m  
s e c t i o n s  i n  t h e  s e l e c t e d  a r e a s  w ere  c lo s e d  o f f  w ith  b lo c k in g  n e t s  and  
woadced tw ic e  w ith  t h e  e le c t r o d e s *  The s e c t io n  w as w orked u p s tre a m  from  
t h e  lo w e r n e t  and  th e  r e t u r n  t r i p  made downstream * When th e  p re s e n c e  o f  
l a r g e  f i s h  was a n t i c i p a t e d ,  b o th  r u n s  w ere  s t a r t e d  a t  t h e  n p s tre a m  n e t  
an d  t h e  e l e c t r o d e s  w orked w i th  t h e  c u r r e n t*
A l t h o u ^  no sh o c k in g  p rog ram  was o u t l i n e d  f o r  1953» two s tre a m s  
w e re  sh o ck ed  i n  l a t e  Sep tem ber o f  t h a t  y e a r*  One s e c t i o n  was sh o ck ed  on  
T r a i l c r e e k  o n  Sep tem ber 21  end  one a t  t h e  m outh o f  K in t l a  C reek  on  th e  
fo l lo w in g  d ^ .  F o r 1954 , a  r e g u l a r  s c h e d u le  was p la n n e d  ( s e e  T ab le  I ) ,  
S e le c te d  a r e a s  on  m a jo r  s tre a m s  w ere  t o  b e  sW ck e d  a t  m o n th ly  I n t e r v a l s  
th ro u g h o u t  t h e  season*  A d d i t io n a l  sh o c k in g  w ould b e  done when spavsiing  
f i s h  w ere  p r e s e n t  i n  t h e  s tream s*  Bowman end  K in t l a s  C reeks w ere  c h o sen  
a s  t h o s e  s tre a m s  h a v in g  a  l a k e  a t  t h e i r  so u rce*  B ig  C re< ^, H a lo w a tt 
C re e k , Red Meaiow C re e k , VJhale C re e k , and  T r a i lc r e e k  ( a l l  on t h e  w est 
s i d e )  w ere  s tre a m s  w h ich  d id  n o t  come from  l a k e c .  B ecause  o f  a  r e c o r d  
s n o w fa l l  d u r in g  t h e  w in te r  o f  1953-1954  com bined w ith  a  l a t e  s p r in g ,  ru n ­
o f f  l a s t e d  lo n g e r  th a n  f o r  n o rm al y e a r s  (F ig u re  2 )*  T hose s tre a m s  w h ich  
h a d  b e e n  s e l e c t e d  f o r  sh o ck in g  c a r r i e d  su ch  a  heavy  volum e o f  w a te r  t h a t  
i t  w as t h e  end  o f  J u ly  b e f o r e  t h e  f i r s t  work on  them  c o u ld  b eg in *  T h e r e fo r e ,  
a s  an  e a r ly - s e a s o n  s u b s t i t u t e  f o r  t h e  p la n n e d  p ro g ram , o t h e r  s m a l le r
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Figure 2* Hirer depths and water temperatures at Polebridgo, 1954*
D epth i s  i n d i c a t e d  by  t h e  s o l i d  l i n e ;  t e m p e r a tu r e  i s  shown 
by  th e  b ro k e n  l in e *
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s t r e a m s  w ere  sh o ck ed  one  o r  m ore t im e s  (T a b le  V I) .  B oth  K i n t l a  and  Bowtan 
C re e k s  re m a in e d  a t  a  h ig h  l e v e l  th ro u g h o u t  t h e  s e a s o n , and  i t  i«as t h e  
m id d le  o f  A ugust b e f o r e  t h e  s lo w  w a te r  a t  t h e  u p p e r  end o f  Bowman C reek  
c o u ld  b e  sh o c k ed . No w ork c o u ld  b e  done o n  t h e  r e s t  o f  t h e  s tre a m  o r  on  
anor p a r t  o f  K i n t l a  C reek  vdiich  w as s t i l l  to o  h ig h  t o  wade i n  l a t e  Septem ­
b e r .
T agging, and J Ia r k isg
A f te r  b e in g  s tu rm ed  by  t h e  c u r r e n t  from  t h e  e l e c t r o d e s ,  f i s h  w ere  
p ic k e d  up  i n  & d ip  n e t  and  p la c e d  i n  h o ld in g  c a g e s .  They w ere  th e n  a n ­
e s t h e t i z e d  i n  a  0 .5  p e n  c e n t  s o l u t i o n  o f  u re th a n e  (G e rk in g , 1 9 4 9 ) . T o ta l  
l e n g t h s  t o  t h e  n e a r e s t  0 .1  o f  a n  in c h  an d  w e ig h ts  t o  th e  n e a r e s t  0 ,0 1  o f  
a  pound  w ere  r e c o r d e d ,  l a r g e  f i s h  w ere  w eighed  t o  t h e  n e a r e s t  0 .1  o f  a  
p o u n d . A l l  f i s h  w ere  e i t h e r  ta g g e d  o r  f i n - c l i p p e d  b e f o r e  r e l e a s e  i n  t h e  
a r e a  f r m  ^d ilch  th e y  w ere  ta k e n .
S n a i l  f i s h  frcm  s tre a m s  W ilch  w ere  sh o ck ed  o n ly  once  w ere  m arked 
b y  c l i p p i n g  b o th  p e l v i c  f i n s .  I n  s t r e a m s  w here sh o c k in g  was t o  b e  r e ­
p e a t e d ,  m ark in g  c o n s i s t e d  o f  rem o v a l o f  t h e  r i g h t  p e lv i c  f i n  i n  J u l y ,  
re m o v a l o f  t h e  l e f t  p e l v i c  f i n  i n  A u g u st, and  rem o v a l o f  b o th  p e lv i c  f i n s  
i n  S e p tem b er. A l l  f i s h  o v e r  se v e n  in c h e s  lo n g  w ere m arked  w ith  s e r i a l l y — 
num bered m o n e l-m e ta l s t r a p  t a g s  s i m i l a r  t o  th o s e  d e s c r ib e d  by  S h a t t e r  
(1 9 3 6 ) and  R o u n s e fe l l  and  K ask (1 9 4 5 ) . T ags w ere  a v a i l a b l e  i n  t h r e e  
s i z e s :  4 ,  1ÔG, and  l a r g e  ( c a t t l e  e a r  t a g s )  a s  m a n u fa c tu re d  by  th e
N a t io n a l  Band an d  Tag Con^any o f  N ew port, K en tu ck y . They w ere  a p p l ie d  
b y  c la m p in g  a ro u n d  t h e  l e f t  d e n ta r y  an d  th e n  ro u n d ed  w i th  a  p l i e r s  t o  
p r o v id e  f o r  maximum g ro w th  w i th o u t  c o n p re s s io n  o f  t i s s u e .  S c a le s  w ere 
c o l l e c t e d  fro m  a  s e l e c t e d  sam ple  o f  b o th  c u t t h r o a t  and  d o l ly  v a rd e n  o f  
v a r i o u s  s i z e s  so  t h a t  a g e  d e te r m in a t io n s  c o u ld  be  m ade. I n  o r d e r  t o  t a g
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a s  many c u t t h r o a t  a a  p o s s ib le ^  th o s e  f i s h  c a u g h t  by  f l y - f i s h i n g  i n  s p a re  
t im e  an d  o n  week en d s  w ere  a l s o  ta g g e d  and  r e le a s e d *
¥ e l r s
When woric o n  t h e  1953 c r e e l  c e n su s  h a d  p r o g r e s s e d  f a r  em>ugh 
th ro u g h  t h e  s e a s o n  so  t h a t  r e s u l t s  w ere  becom ing a p p a r e n t ,  p l a n s  f o r  t h e  
fo l lo w in g  y e a r ’ s  w ork w ere  m o d if ie d  t o  m in im ize  c r e e l  c e n s u s  an d  concen­
t r a t e  o n  p o p u la t io n  a n d  m ig r a t io n  i n v e s t i g a t i o n s .  I n  o r d e r  t o  make t h e  
b e s t  u s e  o f  t h e  t im e  re m a in in g  i n  1953 , a r ra n g e m e n ts  w ere made t o  b e g in  
a  ta g g in g  p ro g ram . E f f i c i e n t  tw o-w ay w e i r s  a r e  one o f  t h e  b e s t  m eans o f  
o b ta in in g  i n f o m a t i o n  o n  t h e  m ig r a t io n  o f  f i s h ,  p a r t i c u l a r l y  when th e  
p e r io d  o f  t im e  o v e r  w h ich  t h e  work c a n  b e  c a r r i e d  o u t  i s  l i m i t e d .  D a ta  
a r e  o b ta in e d  a t  o n c e  from  f i s h  m oving th ro u g h  t h e  w e ir  and  f u r t h e r  su p p le ­
m en ted  i f  t h e  f i s h  a r e  ta g g e d  and  r e t u r n s  a r e  o b ta in e d *
E quipm ent a v a i l a b l e  f o r  t h e  c o n s t r u c t io n  o f  w e i r s  c o n s i s t e d  o f  
m e ta l  r a d c s  4  f e e t  sq u a re  w ith  t h e  v e r t i c a l  b a r s  sp aced  1  in c h  a p a r t  and  
o f  3  4 - f o o t  r a c k s  w i th  a  s p a c in g  o f  3 / 4  in c h .  S t e e l  c h a n n e l fe n c e  
p o s t s ,  one  f o r  e ac h  r a c k ,  w ere  u s e d  i n  a n c h o r in g  t h e  w e i r .  The m a t e r i a l s  
w e re  n o t  a c q u ir e d  u n t i l  O c to b e r  1 ,  1953 , a t  w h ich  t im e  a  w e ir  was imme­
d i a t e l y  b u i l t  on  T r a i l c r e e k ,  On O c to b e r 2 ,  a l l  rem a in in g  g r a t e s  w ere  
u se d  t o  b lo c k  f i s h  movement i n  # i a l e  C re e k , The T r a i l c r e e k  w e ir  was 
moved t o  W hale C reek  o n  O c to b e r 4* An a d d i t i o n a l  su p p ly  o f  r a c k s  was 
o b ta in e d  l a t e r  i n  t h e  m o n th , and a l l  eqidLpment was u s e d  to  c o n s t r u c t  a  
one-w ay  w e i r  o n  t h e  1 5 0 - f o o t  w id e  N o rth  F o rk , one  m ile  above th e  m outh o f  
K ish e n eh n  C re ek . E i ^ t y - f o u r  f e e t  o f  r a c k s  w ere  a v a i l a b l e .  The w e i r  was 
c o n s ta ru c te d  t o  c a tc h  dow nstream  m ig ra n ts  o n ly ,  and  a  ro c k  b a r r i e r  was 
b u i l t  t o  t h e  r a c k s  from  b o th  s h o re  l i n e s  i n  o r d e r  t o  b lo c k  f i s h  movement 
e x c e p t  th ro u g h  t h e  w e i r .  T a b le s  X I I I  and  XIV g iv e  t h e  l o c a t i o n  and
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o p e r a t i o n  o f  w e i r s  o n  t h e  N o rth  Fork  and  t r i b u t a r i e s  f o r  b o th  1953 and  
1 9 5 4 .
B ased  i;ç)on in fo r m a t io n  o b t '^ n e d  from  t h e  u se  o f  w e ir s  i n  1953» 
t h e  p ro g ram  f o r  1954 was p la n n e d  t o  in c lu d e  th e  u se  o f  w e i r s  on  m ore 
s t r e a m s  and  o v e r  a  lo n g e r  p e r i o d  o f  t im e  th a n  h a d  b e en  p o s s ib l e  i n  1953 . 
M a t e r i a l  f o r  t h e  c o n s t r u c t io n  o f  a d d i t i o n a l  r a c k s  was b u d g e te d  f o r  1954 
w i th  t h i s  i n  m in d . The o p e r a t io n  o f  w e ir s  w as c u r t a i l e d  b e c a u se  o f  la c k  
o f  h e lp  n e c e s s a r y  f o r  m a in te n a n c e  and  b e c a u se  o f  t h e  n e c e s s i t y  f o r  p e r ­
s o n n e l  from  th e  N o rth  Fork to  h e lp  w ith  p r o j e c t s  i n  o th e r  a r e a s .  However» 
w e i r s  w ere  u t i l i z e d  i n  1954 on two s t r e a m s . C oal C reek  and  T r a i l c r e e k ,  a s  
shown i n  T a b le  XIV,
Fyke and G i l l  N ets
B o th  fy k e  and  g i l l  n e t s  w ere  u se d  i n  a n  a t te m p t  t o  o b t a in  t r o u t  
t o  t a g ,  A ftdce n e t  l 6  f e e t  lo n g  and  6  f e e t  i n  d ia m e te r  was c o n s t r u c te d  
o f  3 /4 * in c h  p ip e  an d  c o v e re d  w ith  1 - in c h  m esh w ire  f e n c in g .  D ie n e t  was 
p la c e d  i n  t h e  lo w e r F la th e a d  R iv e r  f o r  a  t o t a l  o f  39  d a y s  (T a b le  XV) be­
tw e e n  A ugust and  December 1 954 . D ie m outh o f  t h e  n e t  was p o in te d  up­
s t r e a m  f o r  se v en  d a y s  and  dow nstream  t h e  r e s t  o f  t h e  t im e . F iv e  g i l l  
n e t  s e t s  w ere  made o n  t h e  lo w e r F la th e a d  R iv e r  n e a r  C re s to n  i n  November 
1954  (T a b le  H ) ,  T hese  s e t s  w ere  c h ec k ed  tw ic e  d a i l y .
R ecovery o f  Tagif^ed and Marked F ish
R ecovery  was e f f e c t e d  by  t h e  us© o f  w e i r s ,  e l e c t r i c  s h o c k e r ,  g i l l  
n e t  s e t s  (T a b le  I I ) ,  and  v o lu n ta r y  r e t u r n s  by  a n g le r s .
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TABLE I I
GRADUATED GILL NET SETS ON 'HÎE LOWER FLATHEAD RIVER 
AND FLATHEAD LAKE IN 1954 AND 1955
l o c a t i o n
D ate
L i f t e d
N et S is e  
f e e t
No. o f
C u t th ro a t
No, D o lly  
V arden
D e lta * 8 /1 2 /5 4 12 X 450 4
D e lta * 8 /1 9 /5 4 12 X 450
D e lta * 8 /1 9 /5 4 6 X 450 1
Y e llo w  Bay* 8 /2 0 /5 4 12 X 450 1
C r e s to n  D ike 1 1 /2 /5 4 5 X 250
C re s to n  D ike 1 1 /3 /5 4 5 X 250 1
C re s to n  D ike 1 1 /4 /5 4 5 X 250 1
C re s to n  D ike 1 1 /5 /5 4 5 X 250 1
C re s to n  D ike 1 1 /6 /5 4 5 X 250
Y ello w  Bay* 11/ 22/54 12 X 150 3
Y ello w  Bay* 1 1 /2 2 /5 4 12 X 300 10
H o lt* 1 2 /3 3 /5 4 6 X 450 1 1
Y ello w  Bsy* 1 2 /1 3 /5 4 12 X 450 12
Y e llo w  Bay* 1/ 29/54 6 X 450 2
Y ello w  Bay* 1/ 29/54 12 X 450 2
C l i f f  Rocks* 3 /1 8 /5 4 6 X 450 1
C l i f f  R ocks* 3 /1 3 /5 4 12 X 450
«  N et s e t a  made I n  c o o p e r a t io n  w ith  B ru n so n ,
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C r e e l  C ensus
M ien t h e  f l e h ln g  e ea eo n  c^enect on  May 1 7 , 1953 , th e  M orth Fork 
w as h ig h  and  t u r b i d  ( a  n o rm a l c o n d i t i o n ) .  The p eak  o f  t h e  s p r in g  ru n ­
o f f  v a s  r e a c h e d  b e tw een  J u n e  4  and  13 (F ig u re  3 ) ,  b u t  c o o l  w e a th e r  and  
r a i n  k e p t  t h e  r i v e r  h ig h  u n t i l  t h e  m id d le  o f  J u l y ,  The u s u a l  h ig h -w a te r  
p e a k  o c c u r s  to w a rd  t h e  end o f  May w i th  th e  r i v e r  c l e a r i n g  and  d ro p p in g  
b y  th e  f o u r t h  o f  Ju 3 y , The b e s t  f i s h i n g  o f  t h e  se a so n  n o rm a liy  i s  sup­
p o s e d  t o  b e  h ad  th ro u g h  t h e  r e s t  o f  t h a t  m on th . However, t h e  h ig h e s t  
c a tc h  p e r  h o u r  f o r  a l l  f is h e rm e n  i n  1953 o c c u r re d  i n  A ugust (T a b le  I I I ) ,  
a l th o u g h  t h e  b o a t  f is h e rm e n  h ad  t h e i r  b e s t  lu c k  i n  Ju n e  and J u l y ,
The f i s h  t a k e n  d u r in g  t h e  s e a s o n  b y  t h e  a n g le r s  w ere  c u t t h r o a t  
t r o u t  (Salm o c l a r k i l ) ,  d o l ly  v a rd e n  ( S a lv e H n u s  m alm a).  ra in b o w  t r o u t  
Salmo g a i r d n e r l ) ,  and  Rocky M oun ta in  i d i i t e f i s h  (F rosopitim  w i l l l  arasoni ) » 
T a b le  17 shows t h e  m o n th ly  c a t c h  c o m p o s itio n  and  t o t a l s  f o r  t h e  s e a s o n . 
C u t th r o a t  co m p rised  frcun 75 t o  90  p e r  c e n t  o f  th e  t o t a l  c a tc h  from  th e  
o p e n in g  o f  t h e  se a so n  u n t i l  t h e  end  o f  A ugust and  showed a  s e a s o n  t o t a l  
o f  83*3 p e r  c e n t .  However^ i t  i s  s i g n i f i c a n t  t h a t  no c u t t h r o a t  w ere 
t a k e n  a f t e r  t h e  f i r s t  o f  S ep tem b er. The d o l ly  v a rd e n  form ed 1 9 .5  p e r  c e n t  
o f  t h e  c a t c h  i n  Ju n e  W ien 39  f i s h  w ere  c a u g h t ,  b u t  o n ly  tw ic e  aa  many 
w e re  t a k e n  i n  J u ly  when t h e  num ber o f  f is h e rm e n  on  t h e  r i v e r  was g r e a t e r  
t h a n  f o r  a l l  t h e  r e s t  o f  t h e  se a so n  com bined; O ver o n e - h a l f  o f  a l l  t h e  
f i s h  c a u g h t w ere  t a k e n  d u r in g  J u l y ,  I J h l t e f i s h  w ere  u n io p o r ta n t  u n t i l  
S ep tem ber an d  O c to b e r a t  w h ich  t im e  th e y  c o n s t i t u t e d  a  m a jo r  p a r t  o f  th e  
c a t c h  o f  t h e  few  a n g le r s  on  t h e  r i v e r .  O nly sev en  ra in b o w  t r o u t  w ere  r e ­
p o r t e d  f o r  t h e  s e a s o n .
The t o t a l  nuaiber o f  a n g le r s  ch eck ed  w as 1 ,375*  T h ^  f i s h e d  a
15
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F ig u re  3* R iv e r d e p th s  and  w a te r  te n q p e ra tu re a  a t  F o le b r id g e ,  1953*
Depth i s  i n d ic a t e d  tqr t h e  s o l i d  l i n e ;  te m p w a tu r e  i s  shown 
by th e  b ro k en  l in e *
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TiVBLS H I
TUB NUMBER OF PARTIES AND INDIVIDUAL ANGLERS CONTACTED BÏ MONTH 
raTH THE NUMBER OF GAME FISH CAUGHT, HOURS FISHED AND CATCH 
PER HOUR ON THE NORTH PORK OF THE FLATHEAD RIVER IN 1953
îton th
No, o f  
F ish
No, o f  
P a r t i e s
No, o f  
A n e le rs
Avg. No. 
P e r  P a r ty
Hours
F ished
C atch  p e r  
h o u r
Bank Fisherm en
May 28 11 20 1 .8 59 .4 7
«June 145 63 151 2 .4 448 .35
J u ly 940 253 673 2 .7 2 ,8 2 4 .33
August 640 147 328 2 .2 1 ,340 .4 8
Septanbea* 20 10 18 1 .8 61 .33
O ctober 48 5 9 1 .8 19 2,52
T o ta l 1 ,832 489 1 ,199 2 .5 4,751 0 ,3 9
Boat F isherm en
Kay 0 2 4 2 ,0 16 ,0 0
Ju n e 43 2 5 2 .5 53 .8 1
J u ly 524 41 109 2 ,7 651 .8 0
A ugust 191 20 49 2 .5 316 .60
Septem ber 7 4 9 2 .2 42 .1 7
O c to b er 0 0 0 0 .0 0 .0 0
T o ta l 765 69 176 2 .6 1 ,078 0 .7 1
T o ta l  Bank and Boat A ng lers
May 28 13 24 1 .8 75 .3 7
Ju n e 199 65 156 2 ,4 501 .3 9
J u ly 1 ,4 6 4 294 782 2 .7 3 ,475 .42
August 831 167 377 2 .3 1,656 .5 0
Septem ber 27 14 27 1*9 103 .2 6
O c to b er 48 5 9 1 .8 19 2,52
T o ta l 2 ,5 9 7 558 1 ,375 2 .5 5,829 0 .4 5
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TABLE IV
THE NUMBER OF EACH SPECIES OP GAME FISH CAUGHT BY MONTH VJITH AVERAGE 
LENGTH IN INCHES AND COMPOSITION PERCENTAGE OF KiE CREEL ON 
THE NORTH FORK OF THE FLATHEAD RIVER IN 1953
Month
D o lly  Avg. % o f  
V arden Lerwrth C atch
C ut» Avg. 
t h r o a t  L ength
'i o f  
C atch
W hite»
f i s h
Avg. % o f  
Length C atch
Bar*: F isherm en
Kay 2 2 4 .0 7 .3 25 1 2 ,0 8 9 .0 1 1 2 .0 3 .7
Ju n e 32 2 5 .3 2 0 .6 113 9 .7 72.4 11 1 0 .0 7 .0
Ju ly * 58 2 6 .4 6 .1 830 8 .6 8 8 .4 49 9 .4 5 .2
Aug, 23 2 3 .2 3 .6 525 7 .8 8 2 .0 92 9 .8 1 4 .4
S e p t .* 1 3 4 .0 5 .0 0 15 9 .0 7 5 .0
O c t, 3 2 3 .0 6 .2 0 45 9 .8 9 3 .8
T o ta l 119 2 5 .3 6 .5 1493 8 .6 8 1 .4 213 9 .7 1 1 .7
B oat Fisherm en
May 0 0 0
June 7 2 2 .0 1 6 .4 36 8 .8 8 3 .6 0
J u ly 24 2 2 ,0 4 .6 486 8 .3 92,6 14 9 .3 2 .8
Aug. 14 2 1 ,2 7 .3 149 8 ,0 7 8 .0 28 9 .3 1 4 .7
S e p t . 1 2 2 ,0 1 4 .0 0 6 9 .0 8 6 .0
O c t. 0 0 0
T o ta l 46 2 2 ,0 6 .1 671 8 .3 8 7 .6 48 9 .2 6 .3
T o ta l  Bank and ]Boat F isherm en
May 2 2 4 .0 7 .3 25 1 2 ,0 8 9 .0 1 1 2 .0 3 .7
June 39 2 4 .4 1 9 .5 149 9 .5 7 5 .0 11 1 0 .0 5 .5
Ju ly * * 82 2 5 .3 5 .6 1316 8 .5 90.0 63 9 .4 4 .3
Aug. 37 2 2 .7 4 .4 674 7 .9 8 1 .0 120 9 .7 1 4 .6
S e p t.* * 2 2 8 ,0 7 .4 0 21 9 .8 7 7 .8
O c t. 3 2 3 .0 6 .2 0 45 9 .8 9 3 .8
T o ta l 165 2 4 .3 6 ,4 2164 8 .5 83 .3 261 9 .5 1 0 ,0
*  Rainbow t r o u t  -
** Rainbow t r o u t
J u ly  «  3* av e rag e  le n g th  1 0 .5 , 0 .3  p e r  c e n t  o f  c a tc h .
S ^ t . -  4 ,  av erag e  le n g th  1 2 ,0 , 2 0 ,0  p e r  c e n t  o f  c a tc h ,
J u ly  -  3 ,  a v e rag e  le n g th  1 0 .5 , 0 ,1  p e r  c e n t o f  c a tc h .
Sept,# . 4 , av e rag e  le n g th  1 2 .0 , 1 4 .8  p e r  c e n t  o f  c a tc h .
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t o t a l  o f  5*829 h o u rs  and c au g h t 2 ,5 9 7  f i s h ,  o r  an  a v e rag e  o f  .4 5  f i s h  p e r  
h o u r . The t o t a l  number o f  c u t t h r o a t  c a u g h t was 2 ,1 6 4  f i s h  w ith  an  a v e r­
a g e  le n g th  o f  8*5 in ch e s*  Dol3y v a rd e n  t o t a l e d  165 f i s h  and a v e rag ed  
2 4 ,3  in c h e s*
Â c o R ^ a rise n  o f  t h e  r e l a t i v e  su c c e ss  o f  th e  b o a t  and th e  bank 
f ish e rm a n  shows t h a t  th e  b o a ts  p roduced  th e  b e s t  f i s h in g  d u rin g  Ju n e , 
Ju 3 y , and A ugust. B oat f ish e rm e n  r e p r e s e n te d  13 p e r  c e n t  o f  th e  t o t a l  
number o f  f id ie rm e n  and to o k  31 p e r  c e n t  (4 .3  f i s h  p e r  p e rso n  on each  
t i d p )  o f  a l l  f i s h  ta k e n .  They ^ e n t  50 p e r  c e n t  more tim e  on th e  r i v e r  
f o r  each  f i s h in g  t r i p  and to o k  .7  H a h  p e r  h o u r , w hich , though  h ig h e r  
th a n  th e  bank f is h e rm a n 's  . 4 ,  i s  w e l l  below  th e  s t a t e  average  o f  1 .2  
f i s h  p e r  h o u r (P h e n ic le  and  B ish o p , 19 5 0 ).
The u se  o f  an  a i r p la n e  on  wed£ ends and h o lid a y s  was o f  g r e a t  
h e lp  i n  ch eck in g  on  th e  number o f  f ish e rm e n  and th e  a r e a s  i n  %Aich th e y  
w ere c o n c e n tra te d *  T ab le  V shows th e  number o f  c a r s  and b o a ts  co u n ted  
d u r in g  th e  se a so n . C ensuaing  co v ered  108 week days and 43 h o lid a y s  and 
week ends* C o n ta c ts  w ere made w ith  n e a r ly  a l l  o f  th e  a n g le r s  on th e  
r i v e r  d u r in g  th e  w e ^  and a p p ro x im a te ly  80 p e r  c e n t  o f  th o s e  f i s h in g  on  
week ends and h o lid a y s*  The d i s t r i b u t i o n  o f  a n g le r s  was checked id i i le  
m aking th e  c e n su s  t o  show p o s s ib le  movement o f  f i s h  by  a  change i n  th e  
c a tc h  p e r  h o u r o r  s i z e  c l a s s e s  w i th in  v a r io u s  s e c t io n s ;  how ever, no v a l i d  
c o n c lu s io n s  c o u ld  b e  drawn from  such  in fo rm a tio n  a t  th e  c o n c lu s io n  o f  th e  
study*  The d i s t r i b u t i o n  o f  f ish e rm e n  was a f f e c te d  by  ro a d  c o n s t ru c t io n  
on  th e  w est s id e  o f  th e  r i v e r  and o n ly  a  few  f ish e rm e n  f i s h e d  i n  th e  
lo w e r s e c t io n s ,  e x c e p t a t  t h e  B lankensh ip  B rid g e , d u rin g  much o f  th e  
summer*
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TABLE ?
THE NUMBER OF BOATS AND CARS CONTACTED BY MONTHS FOR VIEEK DAYS 
AND FOR ENDS AND H0UDAY3 FR(M MAY 17 TO OCTOBER 1 4 , 1953, 
ON THE NORTH FORK OF THE FLATHEAD RIVER
C o n ta c ta  d u rin g  week daya C o n ta c ts  on  w e ^  ends & h o lid a y s
No. o f  No# o f
F is h in g  F ish in g
Month C ars B o a ts Days C ars B oats D w e
May* 0 0 11 11 ( 11)** 2 ( 1 )** 4
June 36 0 22 27 C 2 ) 2 ( 0 ) 8
J u ly 130 25 23 123 (200) 16 (19) 8
A ugust 75 10 21 72 (  74) 10 ( 15) 10
5«%)tember 4 3 21 6 ( 15) 1  ( 4 ) 9
O cto b er 3 0 10 2 0 4
T o ta l 248 38 108 241 (302) 3 1  (39) 43
*  C re e l  c e n su s  ta k e n  on  week ends only#
* *  C ar and  b o a t c o u n ts  made t y  a i r p la n e  in d ic a te d  i n  p a re n th e s is #
A lthough some c r e e l  c e n su s  in fo rm a tio n  was o b ta in e d  on th e  N orth  
Fork i n  1954, th e  d a ta  a r e  to o  m eagre to  u se  i n  m aking a  com parison  o f  
r e s u l t s  w i th  1953. The p ro lo n g e d  h ig h -w a te r  s ta g e  l a s t e d  u n t i l  l a t e  i n  
J u ly  o f  1954 (F ig u re  2 ) ,  and f i s h in g  was d e la y ed  even  lo n g e r  th a n  i n  th e  
p re v io u s  y e a r .  R ecords o f  dude ra n c h e s  showed, i n  g e n e ra l ,  t h a t  c a tc h e s  
o f  b o th  c u t t h r o a t  and d o l ly  v a rd e n  w ere sm a lle r  th a n  i n  1953.
The in fo rm a tio n  a v a i la b le  from  b o th  y e a r s  i n d ic a t e s  t h a t  m ost o f  
th e  l a r g e r  c u t t h r o a t ,  f i s h  betw een  13 and IB in c h e s ,  have  d isa p p e a re d  
from  th e  r i v e r  by August# T able  IV i n d ic a t e s  t h a t  th e  av erag e  le n g th  o f  
c u t t h r o a t  showed a  m onthly  d e c l in e  frm a 1 2 ,0  in c h e s  i n  May to  7.Ô in c h e s  
i n  A ugust. C u t th ro a t  ta k e n  i n  Hay and June  o f  1953 ran g ed  from  8 t o  17 
In c h e s  i n  l e n g th .  Of 674 f i s h  ta k e n  i n  A ugust o n ly  one l a r g e  c u t t h r o a t ,  
a  1 7 - in c h  f i s h ,  was r e p o r te d .  The o th e r  f i s h  ran g ed  betw een  6 and 11 
in c h e s#  T h is  m a t te r  w i l l  b e  c o n s id e re d  i n  more d e t a i l  under D isc u ss io n .
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S hock ing  I n  1^51
P rim ary  o b je c t iv e  o f  shock ing  i n  1953 was t o  o b ta in  f i s h  f o r  ta g ­
g ing*  One 3 0 0 -fo o t s e c t io n  i n  th e  spawning a re a  on T ra l lc r e e k  was shocked 
on  S ^ te m b e r  2 1 , 1953# and p roduced  fo u r  m atu re  d o U y  v a rd e n  w hich ran g ed  
from  23.2 t o  32.2 In c h e s  I n  len g th *  These f i s h  had  n o t  y e t  spawned. I n  
a d d i t io n  t o  th e  l a r g e  f i s h ,  n in e  young d o l ly  v a rd e n , 4  t o  6 In c h e s  lo n g , 
w ere  ta k e n .  The a d u l t s  w ere  ta g g e d  and th e  Im m atures w ere marked by  r e ­
m oval o f  b o th  p e lv ic  f i n s .  On Septem ber 2 2 , th e  sh o ck er was u sed  on a  
s e c t io n  a t  t h e  m outh o f  K in t la  C reek , b u t  no f i s h  o f  any k in d  w ere ta k e n . 
E a r ly  Season Shocking. 1954
As a  r e s u l t  o f  th e  p ro lo n g e d  s p r in g  r u n - o f f ,  th e  p ro p o sed  program  
o f  p e r io d ic  shock ing  on  th e  s e le c te d  l a r g e r  t r i b u t a r i e s  was d e la y ed  un­
t i l  l a t e  I n  J u ly .  Vork  was begrm  I n  th e  eana ller s tream s W ilch would n o t 
wash o u t  t h e  b lo c k in g  n e t s  and c o u ld  b e  waded. A H  s e c t io n s  w ere 300 ' 
f e e t  lo n g  e x c e p t I n  a  few  c a s e s  v?here shocking  was n o t  f e a s i b l e  b ecau se  
o f  f a s t  w a te r  o r  o b s t r u c t io n s ,  and 1 5 0 -fo o t s e c t io n s  w ere u sed  I n  th o s e .  
T ab le  VI shows th e  r e s u l t s  o b ta in e d  on th e  v a r io u s  s tream s checked . I n  
s tre a m s w here more th a n  one  s e c t io n  was shocked , l e t t e r  d e s ig n a t io n s  i n  
th e  t a b l e  a r e  u se d  to  d i f f w e n t l a t e  each  s e c t io n — "A" re p re s e n tin g  th e  
s e c t io n  f a r t h e s t  dow nstream .
Dutch Creek and Ford C reek a r e  t r i b u t a r i e s  on  th e  Paric s id e  o f  th e  
N orth  F ork . A ll  th e  o th e r  s tre a m s  a r e  lo c a te d  on th e  w est s id e  o f  th e  
r i v e r  b e tw een  Big C reek and th e  C anadian  b o rd e r .  I n  shocking  a  t o t a l  
o f  4,650 f e e t  i n  tw e lv e  d i f f e r e n t  s tre a m s , 91 c u t t h r o a t ,  5 d o U y  v a rd e n , 
and  2 b rook  t r o u t  w ere c o l l e c t e d .  Of th e  c u t t h r o a t ,  tw e lv e  w ere m atu re  
f i s h  w hich h ad  i^aw nedi and o f  th e s e  tw e lv e , e le v e n , ta k e n  i n  L angford  
C reek  i n  Ju n e , ap p ea re d  to  b e  h a tc h e ry  le l lo w s to n e  c u t t h r o a t .  Those
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c u t t h r o a t  ta k e n  I n  s e c t io n  "B" on  Boienan C reek were p ro b a b ly  h a tch ex y  
t r o u t  a ls o ^  s in c e  Paric S e rv ic e  r e c o rd s  showed t h a t  sm a ll c u t t h r o a t  had  
b e e n  p la n te d  I n  Bowman Lake n e a r  th e  o u t l e t  e a r l i e r  i n  th e  summer. 
P e r io d ic  S hock ing . 1 9 SL
H ie r e s u l t s  o f  p e r io d ic  shock ing  c f  s e le c te d  a re a s  d u rin g  J u ly ,  
A ugust, and  S ^ te m b e r  a r e  shown i n  t a b l e s  V II th ro u g h  X I. The p lan n e d  
wozk on  K in t la  and Bowman C reeks was n o t  a c c o s ^ lis h e d  b e ca u se  o f  w a te r  
c o n d i t io n s .  R e p o rts  from  a n g le r s  in d ic a te d  t h a t  c u t th r o a t  were cau g h t 
i n  b o th  s tre am s d u r in g  th e  m onth o f  J u ly ,  b u t  a p p a re n tly  moved o u t  l a t e r  
i n  t h e  summer. D elayed u n t i l  t h e  m id d le  o f  August t y  h ig h -w a te r  co n d i­
t i o n s ,  th e  shock ing  o f  two s e c t io n s  on Bowman Chreok on August 16 and 17 
p ro d u ced  no c u t t h r o a t  o v e r  $ .2  in c h e s  lo n g .  Hie p a r t i a l  c o l l a p s e ,  d u rin g  
th e  e a r ly  summer, o f  b o th  P o le b r id g e  and th e  B lankensh ip  b r id g e  r e q u ir e d  
a  ro u n d ab o u t t r i p  o f  o v e r 100 m ile s  th ro u g h  Columbia F a l l s  and West 
G la c ie r  i n  o rd e r  t o  r e a c h  th e  e a s t  s id e  o f  th e  N orth  F o rk . I n  v iew  o f  
t h e  e x t r a  day  r e q u i r e d  i n  t r a v e l  tim e  end th e  a p p a re n t la c k  o f  c u t th r o a t  
i n  Bowman C reek i n  l a t e  summer, work on i t  was n o t  re p e a te d . Shocking 
o p e ra t io n s  on th e  s e le c te d  s tream s on th e  w est s id e  o f  th e  r i v e r  w ere 
c a r r i e d  o u t  a s  c w a p la te ly  a s  w a te r  c o n d it io n s  and a v a i la b le  h e lp  would 
p e rm it .
T ab le  X II shows th e  seaso n  t o t a l s  o f  c u t th r o a t  and d o l ly  v a rd e n  
c o l l e c t e d  and re c o v e re d  by  p e r io d ic  sh o ck in g . Only one m atu re  c u t th r o a t  
was ta k e n  by u se  o f  th e  sh o c k e r i n  th e s e  s tre a m s . No m atu re  d o l ly  v a rd e n  
w ere  found i n  th e  e a r l i e s t  shock ing  on a l l  s'^ream s, b u t  14 were ta k e n  i n  
t h r e e  s tre a m s  a f t e r  th e  m id d le  o f  A ugust. No m ature  f i s h  w ere rec o v e re d  
w i th  th e  sh o c k e r . Immature d o l ly  v a rd e n  t o t a l e d  235 , and 17 were r e ­
c o v e re d  o f  a  p o s s ib le  IÔ5,  Only 1  c u t th r o a t  was re c o v e re d  o f  a  p o s s ib le







































OV o  CM
•  •  am  cr\vO
CM
CM M  uk
o  o






O -4̂  













crv O  to
* a aUMA CTs
I t  I
CM
c4
O O  












u  o  o
S T ïî”
til



















si * «*4- U\
<0 O ' 
•  •w \o
O O «0 o
i l l  
•  •  «
m  w\C- 
•  #  •
«0 to
3 3 : 5 3
O  «NO te«NOJ Ci M
8 R 8 &
H  c*N *-4
•< (Q n  m
cyo  o  -4 cy 
m m ty















* ^  o  a
o» oj
cv H
n i :  
* *  •  *m tn H  m
c*- WNOïCVJ «H
vO  « \ u \ C O  « _# _ » •
s î a a a
sa~a
^ili*3 <  (A «a;
CM CM O  O  q  
^  ^  -4 «\
<«\
«fvCj- Cj"'»0 ^
lAv tio -4 «Ak cy• • * • •cf\ Cf\ -4 «\ yO




8 8 8 8  8m  m m m  «n
43t













H3  •  B  >  t-5 ©
5i&
i













* *>■ ^  
•  * .a  a
O î o  J>  C i r 4  r-4
•  •  * * •  •^  ^  \0v0> 0 '0
m c î
é é - 4 4  
# * * #.Ci m c! sf
r^vO ceci ^'43 ce 
* * « $ # » #  -d- ce 
Ci
f-i M\ p-i r-4 c e  c e  -t f -r  rr-i (H
3-ct l
-i?






•  s . J !c e  '4 ' tû
-dK>Ci «> 
*  *  »  #
nO W\ îjv c*
- f  c e  C i C i CM H
-d- ^  ^  -f
as»»
§ §  § 1 1 1
«q; <  «« PQ 0 )  m
c e  c e  
to  c e  Ci tx» c e c i





























•  ♦  ?  j  ■o
et ci A  «i•  - * # • -r\4y\
eS%3
o  Ci H CM o  Ci >c « • « * ■ * . • ?  
UN w \ - J -  t e  ^  CM








ce O o  Ci
l e  l e  o  l e  ce-xete
S
oce
8 8 8 g  8
c e  c e  c e  c e  c e
<  << 03 ea «
cec?») oj c? 
(H Ci  r 4• •























W\ -f  
















ü\ -d" m  «0
o  *A














k e  m
I b| I
r 4  r 4
«te
*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
28
52 , Use o f  a  w e ir  i n  T r a l lc r e e k  l a t e r  i n  th e  y e a r  gave re c o v e ry  o f  1 
c u t t h r o a t  and 6 d o l ly  v a rd e n  ta g g e d  w h ile  u s in g  th e  sh o c k e r,
One-Way ^^eirs in  1953
R e s u l ts  o b ta in e d  Arom th e  u se  o f  one-way w e irs  i n  1953 a re  shown 
i n  T ab le  X I I I ,  The f i r s t  downstream  w e ir  was p la c e d  I n  T ra l lc r e e k  on 
O c to b er 1 ,  A su rv e y  was th e n  made o f  th e  d o l ly  v a rd e n  spawning beds 
lo c a te d  upstream * b u t  few  f i s h  w ere seen* and when o n ly  one was ta k e n  i n  
th e  w e ir  i n  t h r e e  days i t  became a p p a r a t  t h a t  t h e  m ajo r ru n  had  l e f t  
th e  s tre a m . The w e ir  was th e n  rem oved and u sed  i n  th e  c o n s t r u c t io n  o f  a  
dow nstream  w e ir  on  lih a le  Creek w hich had  had  a  b a r r i e r  o f  g r a t e s  p la c e d  
a c ro s s  i t  on  O c to b er 2 ,  A check  o f  u p p er V hale Creek on Septem ber 27 
had  shown t h a t  t h e  d o l ly  v a rd e n  w ere s t i l l  p r e s e n t  i n  th e  spawning a r e a ,  
f i s h  w ere o b sw v e d  i n  th e  p o o ls  above th e  w eir*  b u t  sqpparently  would im t 
e n te r  th e  w e ir  i t s e l f .  T h is  d i f f i c u l t y  was overcom e by u s in g  th e  e le c ­
t r i c  sh o c k e r t o  c o l l e c t  th e  f i s h  f o r  ta g g in g .
The Whale C reek w e ir  was rem oved on O ctober 12 a f t e r  24  f i s h  had  
b een  ta g g e d  frœ a  th e  s tre a m . Few new f i s h  had come downstream  i n  th e  
l a s t  s e v e r a l  days p r i o r  t o  rem oval o f  t h e  w e ir .  A d d itio n a l r a c k s  had 
been  o b ta in e d  and a  downstream  w e ir  was b u i l t  on  th e  Ik>rth Fork one m ile  
above th e  m outh o f  K iahenehn G reek , L e a f - f a l l  r e q u ir e d  r e g u la r  c le a n in g  
o f  t h e  r a c k s  t o  p re v e n t  t h e i r  w ashing  o u t .  The l a s t  d a i ly  c le a n in g  was 
done betw een  n in e  i n  th e  ev en in g  and m idn igh t*  and i t  was n o t ic e d  t h a t  
th e  d o l ly  v a rd e n  moved i n to  th e  t r a p  d u rin g  t h a t  t im e . They were n e t t e d  
and p la c e d  i n  a  h o ld in g  cag e  u n t i l  m orning a t  w hich tim e  th e y  w ere ta g g e d  
and r e l e a s e d .  No d i f f i c u l t y  was e x p e rie n c e d  i n  hav ing  f i s h  av o id  th e  w e ir  
a t  n ig h t ;  how ever, no f i s h  w ere e v e r  p r e s e n t  i n  th e  h o ld in g  p o o l  i n  th e  
m orn ing  vdien th e  w e ir  was checked . I f  f i s h  d id  come i n  a f t e r  m id n ig h t.
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t h ^  fo u n d  t h e i r  v a y  back  upstream  a g a in  t y  d a y lig h t*  % l s  was n o te d  
ataiQr t im e s  i n  t h e  w h l te f i s h ,  w hich m igh t number f i f t y  f i s h  i n  th e  h o ld ­
in g  p o o l  a t  m id n ig h tj  b u t  no m ore th a n  f i v e  o r  s i x  would s t i l l  b e  th e r e  
on  th e  fo llo w in g  day*
D uring th e  n in e te e n  days t h a t  t h e  t r a p  was o p e ra te d  on th e  N orth  
Fozkÿ o n ly  tw e lv e  d o l ly  v a rd e n  w ere  taken*  These s t r a g g le d  i n ,  one o r  
two f i s h  b e in g  ta k e n  on  some n ig h t s ,  iK>ne on  o th e rs*  The l a s t  f i s h  ta k e n  
was a  r i p e  fem ale  n e t te d  a t  n ig h t  v d ille  she  was f ig h t in g  th e  c u r r e n t  on 
th e  dow nstream  s id e  o f  th e  w e ir  i n  an  a t t e i p t  t o  f in d  h e r  way upstream * 
O nly two se v e n - in c h  c u t t h r o a t  w ere taken*  iS k e tte r (193Ô ), i n  a  s tu d y  on  
a  M ichigan  s tre a m , m en tioned  t h a t  r a c k s  h av in g  3 /8 - in c h  p a c i n g  betw een 
th e  v e r t i c a l  b a r s  w ere n e c e s sa ry  t o  h o ld  s ix - in c h  f i s h .  However, because  
o f  th e  c o m p a ra tiv e ly  f a s t  c u r r e n t  a t  t h e  s i t e  o f  th e  w e ir ,  th e  3 /4 - in c h  
and  1 - in c h  sp a c in g  on th e  r a c k s  u se d  was e f f e c t i v e  I n  s to p p in g  w h i te f is h  
a s  sm a ll a s  f i v e  in ch e s*
A th re e -d a y  r a i n  a t  th e  end o f  O ctober cau sed  th e  w e ir  to  wash o u t  
on November 1 ,  1953* I t  was n o t  r e b u i l t  b e ca u se  th e  m a te r ia ls  were th e n  
r e q u i r e d  f o r  u se  i n  a n o th e r  p a r t  o f  th e  d i s t r i c t *  D uring th e  month o f  
O c to b e r , 36  d o l ly  v a rd e n  and 2 c u t t h r o a t  had been  ta k e n  i n  th e  downstream 
w e i r s ,  and 1  d o l ly  v a rd en  was ta k e n  w h ile  t r a v e l i n g  upstream * Of th e  
d o l ly  v a rd e n , 16 w ere fe m a le s  and 21 were m a le s . T o ta l  le n g th s  ran g ed  
from  21*8 in c h e s  t o  32*5 In c h e s , and w e ig h ts  v a r ie d  betw een 3*0 and 10*5 
p o u n d s.
Two-Way W eirs i n  1954
T ab le  JŒV shows th e  r e s u l t s  o b ta in e d  from  th e  o p e ra t io n  o f  tw o - 
v a y  w e i r s  i n  C oal C reek and i n  T ra ilc re e k *  The C oal Creek w e ir  was i n  
o p e r a t io n  f o r  a  t o t a l  o f  25 days (e x c lu d in g  th e  fo u r-d a y  p e r io d  i n  e a r ly
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A ugust 'When th e  crew  was working on another p ro je c t  and th e  w eir was r e -  
moved and to o k  one c u t t h r o a t  and one d o lly  varden moving downstream.
The d o l ly  v a rd e n , ta k e n  on August 2 3 , was a  a n a l l  fem ale  which had  com­
p l e t e d  spaw ning. One m ale and  th r e e  fem ale  d o l ly  v a rd en  w ere ta k e n  W ille  
moving upstream *
Ih e  T r a i lc r e e k  w e ir  was i n  o p e ra t io n  from  S ^ te m b e r  9 t o  O ctober 
1 2 , 1954* D uring t h a t  p e r io d  4  c u t t h r o a t  moved dow nstream , 11Ô d o l ly  
v a rd e n  moved dow nstream , 23 d o l ly  v a rd e n  moved u p s tre am , and 4 o f  th e  
l a t t e r  r e tu r n e d  downstream  a f t e r  paw ning*  Of th e  d o l ly  v a rd e n  moving 
dow nstream , 6 w ere f i s h  w hich had b een  c o l l e c t e d  w ith  th e  e l e c t r i c  sh o ck er 
end ta g g e d  p r i o r  t o  t h e i r  d ^ a r t u r e  from  th e  spawning g ro u n d s . One o f  
t h e  c u t t h r o a t  had  a ls o  been  c o l l e c t e d  w ith  th e  sh o ck er and tag g ed  e a r l i e r  
i n  t h e  se a so n . The sp e n t d o l ly  v a rd e n  moving downstream  t o t a l e d  50 m ales 
and  69 fe m a le s . Of t h e  r i p e  f i s h ,  12 w ere  m ales  and 11 fe m a le s . The 
c u t t h r o a t  ran g e d  betw een  14.6 and 1 5 ,2  in c h e s  i n  t o t a l  le n g th ,  and 1 .1  
and 1 ,4 5  pounds i n  w e ig h t.  The d o l ly  v a rd e n  ran g ed  from  19 .3  to  34*3 
in c h e s  lo n g , and w e ig h ts  v a r ie d  from  1 .9  t o  1 5 .0  pounds.
A lthough th e  r i p e  f i s h  w ould e n te r  th e  upstream  t r a p  e i t h e r  a t  
n ig h t  o r  d u r in g  th e  day , th e  downstream  fLah seldom  e n te re d  th e  t r ^  
d u r in g  th e  day , and i t  was n e c e ssa ry  t o  rem ove them from  th e  h o ld in g  p en  
a t  n ig h t  and p la c e  them  'in  a  l i v e  box u n t i l  t h e  fo llo w in g  m orning . F ish  
w ould a r r i v e  betw een  e ig h t  and t e n  i n  t h e  ev en in g , w ith  few ap p ea rin g  
l a t e r .
The w e ir  was removed on O ctober 12 , 1954, t o  be  u sed  on a n o th e r  
p r o j e c t ,  and no f u r t h e r  work was done on th e  N orth  Fork t h a t  y e a r .
Fvke and G i l l  Net S e t s .  1954
A fÿ k e  n e t  was o p e ra te d  on  th e  low er F la th e a d  R iv e r f o r  a  t o t a l  o f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
32
39  d a y s  i n  1954 (T ab le  XV). The n e t  was lo c a te d  a t  Foy*s Bend i n  l a t e  
A ugust and e a r ly  S ^ te m b e r  and a t  th e  C re s to n  d ik e  i n  Septem ber, O c to b e r, 
and  November. The RK>uth o f  th e  n o t  fa c e d  upstream  f o r  seven  days aiui 
dow nstream  on  32 d a y s . D is ta n ce  from  sh o re  ran g ed  f rm t 50 to  150 f e e t  
and  d q p th s  o f  t h e  s e t  v a r ie d  betw een  B and 40 f e e t .  A lthough c u t t h r o a t  
f r e q u e n t ly  w ere  ta k e n  by  a n g le r s  i n  th e  r e g io n  o f  th e  d ik e  i n  O ctober and 
e a r ly  K ovem b^, none was ta k e n  i n  th e  fy k e  n e t .  The o n ly  t r o u t  ta k e n  h y  
t h e  n e t  w ere  one 2 0 - in c h  d o l ly  v a rd e n  c a u g h t on  O ctober 26 and a  1 7 -in c h  
ra in b o w  t r o u t  c au g h t on November 9* O ther f i s h  ta k e n  w ere r e p r e s e n te d  by 
sq u a w fish , Columbia R iv e r chub , s u c k e rs ,  Kokanee, and Rocky M ountain 
w h i t e f l ^ .  Chubs and Kokanees c w p r i s e d  th e  m a jo r p o r t io n  o f  th e  c a tc h .
G i l l  n e t s  were s e t  in  th e  low er F lathead R iver and in  F lathead  
Lake during th e  l a s t  h a l f  o f  1954 and th e  e a r ly  p a r t  o f  1955« The lo c a ­
t i o n s ,  d a te s ,  and ca tch  o f  d o lly  varden and cu tth ro a t are summarized in  
Table I I .  In  th e  s i x  n e t  s e t s  made i n  th e  low er F lathead River in  Novem­
b er and December o f  1953# o n ly  th r ee  d o lly  varden, a l l  immature, were 
ta k en . However, n e t  s e t s  in  Y ellow  Bay during th a t  same p er iod  showed 
an i^ p aren t co n cen tra tio n  o f  la r g e  d o lly  varden which were feed in g  on th e  
spawning Kokanee (Oncorhynchus nerka) p r e sen t in  th e  b ^ #  Although n e t  
s e t s  made in  v a r io u s  s e c t io n s  o f  F lathead Lake during p reviou s y ea rs  
(Brunson, ^  1952) would tak e c u tth r o a t tr o u t  o c c a s io n a lly , none was
ta k en  i n  any o f  th e  s e t s  made in  th e  la k e  during t h i s  study or o th e rs  s e t  
by Brunson s in c e  1953 (Brunson, u iç )u b lish ed ). Only two cu tth roa t were 
tak en  i n  n e t  s e t s  i n  1954# and both f i s h  came from n e ts  s e t  in  th e  r iv e r .  
Tagging and Marking. 1953
(
The program o f  ta g g in g  and marking c u tth r o a t and d o l ly  varden on 
th e  North Fork was n ot begun u n t i l  th e  f a l l  o f  1953* Table XVI shows th e
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TABÎÆ XV
HKB KET SETS ON THE lOl'ZEH FIATHEAD RIVES IN 1954










f e e t
D is t ,  from  
Shore 
f e e t
Foy»s Bend 1 Aug, 30 Aug, 31 23 h r s . 40 150
Foy»s Bend 2 Aug. 31 S e p t .  1 19 h r s . 40 150
Foy*s Bend 3 S e p t ,  1 S e p t. 2 24 h r s . 25 100
Foy*s Bend 4 S e p t. 2 S e p t, 3 24 h r s . 25 100
C re s to n  Dike 5* O c t. 19 O c t. 20 21 h r s . 25 100
C re s to n  Dike 6* O ct. 20 O c t. 21 25 hi’s* 40 150
C re s to n  Dike 7* O c t, 21 O c t. 26 5 days 40 150
C re s to n  Dike 8 O ct. 27 O c t, 28 24 h r s . 8 50
C re s to n  D ike 9 O c t, 28 O c t, 29 24 h r s . a 50
C re s to n  Dike 10 O c t, 29 O c t, 30 24 h r s . 8 50
C re s to n  Dike 11 O ct. 30 Nov, 1 24 h r s . 8 50
C re s to n  Dike 12 Nov, 1 Nov, 2 24 h r s . 8 50
C re s to n  D ike 33 Nov. 2 Nov, 3 24 h r s . 8 50
C re s to n  Dike 14 Nov. 3 Nov. 4 24 h r s . 8 50
C re s to n  D ike 15 Nov. 4 Nov, 5 24 h r s . 8 50
C re s to n  Dike 16 Nov# 5 Nov, 6 24 h r s . 8 50
C re s to n  Dike 17 Nov, 6 Nov. 9 3 days 8 50
C re s to n  Dike 18 Nov. 9 Nov. 13 4 days 8 50
C re s to n  D ike 19 Nov. 13 Nov, 15 2 days 8 50
C re s to n  D ike 20 Nov, 21 Dec, 1 10 days 30 100
*  Mouth fa c in g  upstrcaia on th e se  s e t s ;  downstream on a l l  others*
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s tre a m s  w oiked and th e  nim ber o f  d o l ly  v a rd en  ta g g e d  from  e ac h . S ix  m ale 
and s i x  fem a le  d o l ly  v a rd e n  w ere c o l l e c t e d  by  shock ing  and n e t t i n g  i n  th e  
spaw ning a re a  on  T r a i lc r e e k  on Sept® nber 21 and 22 , These f i s h ,  a ls o  
ta g g e d  and  r e l e a s e d ,  w ere r i p e  b u t  had  iK>t y e t  begun t o  epawn. K ine im­
m atu re  d o l ly  v a rd e n , t h r e e  t o  s ix  in c h e s  lo n g , were m arked by  c l ip p in g  
b o th  p e lv i c  f i n s .
The one-way w e ir  p la c e d  on  %#%ale C reek (T ab le  X I I I )  i n  e a r ly  Octo­
b e r  to o k  n in e  sp e n t fem a le s  and f i f t e e n  sp e n t m ales  w hich wore ta g g e d  and 
r e l e a s e d  downstream* The one-way w e ir  on th e  N orth  Fork above K ishenehn 
Creek (T a b le  X H I)  to o k  tw e lv e  m atu re  d o l ly  v a rd e n  td iich  were ta g g e d  and 
r e l e a s e d .  F iv e  w ere sp e n t m a le s , s i x  w ere sp e n t fem ales^  and one a  r i p e  
fem ale  t r a v e l i n g  upstream *
The se a so n  t o t a l  f o r  1953 was f o r t y - e i g h t  d o l ly  v a rd e n  ta g g e d  and 
n in e  f i n - c l i p p e d .  No c u t th r o a t  w ere tagged*
T agging  andW a^_ng.._195_4
A t o t a l  o f  99 c u t t h r o a t  was ta g g e d  and r e le a s e d  d u rin g  1954* T ab le  
X 7II shows th e  l o c a t io n ,  d a te ,  m ethod u se d , number o f  f i s h ,  and av erag e  
le n g th  o f  f i s h  ta g g e d . Of th e  v a r io u s  m ethods u se d , f l y - f i s h i n g  p roduced  
th e  m ost f i s h  w ith  th e  l e a s t  e f f o r t .  However, l i t t l e  sp a re  tim e  was 
a v a i la b le  d u r in g  th e  p e r io d  when f i s h in g  was p ro d u c tiv e , and o n ly  54 f i s h  
were ta k e n  i n  t h a t  m anner. Shocking p ro d u ced  41 ; th r e e  e n te re d  a  w e ir ,  
and one was ta k e n ,  u n in ju r e d ,  i n  a  g i l l  n e t  s e t  on th e  low er F la th e a d  
H iver*
T ab le  x n i l  shows th e  d o l ly  v a rd e n  ta g g e d  d u rin g  1954. Only one 
was ta k e n  by  f i s h i n g ,  and no a tte m p t was made t o  ta k e  more by t h a t  m ethod 
s in c e  i t  was known from  p re v io u s  e x p e rie n c e  t h a t  th e s e  f i s h  co u ld  be 
ta k e n  more s u c c e s s f u l ly  i n  w e irs  p la c e d  i n  th e  spawning stream s*  Of th e




























TABLE X m  
RECORD or COTTHÎÏOAT TAGGED IH 1954





Langford Cr* June 17, 23 Netting end shocking 6 10.1 7.0 .  16.5
Moose Cr» June 22 axodcing 1 16.0
Ford Cr. June 24 Shocking 1 6.0
T^ee Cr» Ju3y 6 Shocking 3 7,3 6.8 — 8.2
TaklnUcàk Cr» July 7 Fishing 1 8.0
Colts Cr, July 14 Shocking 1 7.7
Logging Cr. July 12 Fishing 4 11.1 10,5 -  12.0
Quarts Cr. July 16 Fishing 15 11.5 7.5 -  13.0
Korth Fork July UUAng» 6 Fishing 34 9.1 7,0 •  20,7
Hay Creek July 20 Shocking 1 8.5
Halowatt Cr, July 2d-Aug, 19 Shodking 8 8.7 7.0 -  10,2
Coal Cr» July 22 Shocking 2 8.8 7.5 .  10.0
V&ale Cr» July 30-Sept. 22 Shocking ID 9.2 7.0 -  12,2
Red Meadow Cr» Aug* Id-Sept» 24 Shocking 4 8.2 7.4 — 8,7
Big Creek Aug. 19-Sept, 23 Shocking 3 8.2 7.6 -  10.2
Trail Cr. Aug, 20 Shocking 1 15.2
Trail Cr. Sept, 30 Weir 3 14.9 14.6 -  15.1
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lo c a tio n D ates
No. o f
C u tth ro a t
Avg, Length 
Inches




Hooae Cradk J u ly  13 6 4*0
Spruce Creek J u ly  13 3 4 .2
Ford Greece June 24 1 3 .5
Tepee Creek J u ly  6-4 5 5 .6
Horan Credc J u ly  â 1 5 .0
Coal Creek J u ly  9 4 6 ,0 2 4 .0
Cyclone Greek Ju ly  9 2 5 .2
C o lts  Creek Ju ly  14 14 5.5
Kay Creek Ju ly  20 9 4 .5
Dutch Creek Ju ly  23 4 3 .0
Red Meadow C r. Ju ly  1 9 - S ^ t .  24 27 5 .8 44 4 .2
H alow att Credk J u ly  2S -S ep t. 23 6 6 ,2 74 4 .4
Big Creek J u ly  2 8 - S ^ t .  23 2 6 .1 29 5 .2
T r a i l c r e ^ Ju ly  29»Sept. 22 4 6 .3 43 4 .6




1 5 0  m a tu re  f i s h  ta g g e d  d u r in g  t h e  y e a r ,  17 w ere  c o l l e c t e d  by  sh o c k in g , 
and  132 w ere  ta k e n  i n  tw o-w ay w e i r s .  Seven im m ature d o l ly  v a rd e n  w ere 
a l s o  ta g g e d .  F iv e  w ere  ta k e n  v h i l e  sh o ck in g  i n  t h e  t r i b u t a r i e s ,  and two 
from  t h e  lo w e r F la th e a d  R iv e r  w ere  c a u g h t i n  fÿ k e  and g i l l  n e t  s e t s .
I n  o r d e r  t o  o b t a in  a s  much in fo rm a tio n  a s  p o s s ib l e ,  a l l  f i s h  to o  
s m a l l  t o  t a g  w ere  m arked b y  f ln M :l ip p in g  (T a b le  X IX ). A t o t a l  o f  6Ô 
c u t t h r o a t  and  212 d o l ly  v a rd e n  was m arked i n  t h i s  m anner. A ll  o f  th e s e  
f i s h  w ere  c o l l e c t e d  by  s h o c k in g .
R ecovery  o f  Tagged and  M arked F is h
I n  t h e  f i v e  s tre a m s  W iioh w ere  shocked  p e r i o d i c a l l y  d u r in g  1954,
3  c u t t h r o a t  and  15 d o l ly  v a rd e n  h a d  b e en  r e c o v e re d  by  th e  t im e  t h e  f i n a l  
sh o c k in g  was c o m p le te d . Assuming p o s s ib l e  movement be tw een  s e c t io n s  on  
t h e  i n d i v i d u a l  s t r e a m s , b u t  no movement be tw een  s t r e a m s , th e  number o f  
m arked -or ta g g e d  c u t t h r o a t  a v a i l a b l e  f o r  r e c o v e ry  was 4 6 , and th e  number 
o f  d o l ly  v a rd e n  p o s s ib l e  was 162 (T a b le  XX).
TABtS XX
RECOTERT BÏ SHOCKIKG OF TAGGED AÎTO MARKED FISH, 1954
Stream
No, C utthroat  
Recovered
Number
P o s s ib le
N o .W ily  Varden Number 
Recovered P o s s ib le
T r a ilc r e e k 0 5 1 54
l ih a le  Creek 0 6 1 9
Red Meadow Cr. 3 19 2 22
H alow att Cr. 0 11 a  56
B ig  Creek 0 5 3 21
T o ta l 3 46 15 162
O f t h e  46 c u t t h r o a t  a v a i l a b l e  i n  th e  s t r e a m s , I 6 w ere ta g g e d , and  
o n e  o f  t h e  t h r e e  r e c o v e r i e s  was a  ta g g e d  f i s h  w hich  h ad  b een  c o l l e c t e d
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i n  t h e  same s e c t i o n  t h e  p r e v io u s  m onth . Of t h e  162 d o l ly  varden^  16 w ere 
ta g g e d  f i s h  I how ever ̂  a l l  r e c o v e r i e s  from  sh o ck in g  w ere f i n - c l i p p e d  f i s h .  
F is h  maxiced i n  J u l y  w ere  r e c o v e re d  i n  August* and f i s h  m arked i n  A ugust 
w ere  re c o v e re d  i n  S ^ te m b e r*  b u t  no f i s h  w ere ta k e n  two m onths a f t e r  
m arking*
Of t h e  99 c u t t h r o a t  ta g g e d  i n  1954» in fo rm a tio n  on  4 was r e c e iv e d  
from  t a g s  s e n t  t o  t h e  M ontana F is h  and  Game D ep artm en t; 1 was re c o v e re d  
b y  sh o c k in g ; 1 e n te r e d  t h e  T r a i l c r e e k  w e i r ,  and  3 w ere  known to  hav e  b een  
c a u g h t  by  a n g le r s  who d id  n o t  se n d  t h e  t a g s  t o  H e len a  (T ab le  XXI)* Re­
c o v e r i e s  showed l i t t l e  movement o f  f i s h  from  t h e  tim e  o f  t a g g in g ,  and 5 
w ere  t a k e n  i n  th e  same g e n e r a l  a r e a  i n  w hich th e y  had  been  tagged*  The 
f i s h  l o w in g  th e  g r e a t e s t  movement was a  2 0 .7 - in c h  c u t t h r o a t  ta g g e d  a t  
t h e  m outh o f  Moose C r e ^  o n  J u ly  12 , 1954# I t  was c a u g h t two m ile s  down­
r i v e r  o n  t h e  fo l lo w in g  d a y . No r e c o v e r i e s  w ere  r e p o r te d  a f t e r  Septem ber 
1954#
TABLE XXI
EEGOVmO" OF TAGGED CUTTHTDAT TROUT, 1954
Tag D ate Igth* Date I g th .
b o . T^g.f^ed In ch . lo c a t io n Recovered In ch . lo c a t io n
U A 5* 7 /6 8 .2 Tepee Cr. L ate J u ly Tepee Cr,
U Ë 4 * 7 /7 8 .0 X akinikak Cr* L ate J u ly Yakirdkak Cr*
50536** 7 /1 1 20*7 Mouth Moose Cr* J u ly  12 2 0 ,7 In  North Fork
1186 7 /1 2 10*5 Logging Cr. J u ly  19 1 0 .5 Logging Cr*
1200 7 /1 6 1 3 i0 (juartz Cr* Aug* 28 1 3 .0 L. f^îuartz L*
2 11 7/16 1 3 .0 Quartz Cr. S e p t. 14 1 3 .0 L. Quartz L*
214* 7 /2 0 1 0 .5 Mouth b h a le  Cr. E arly Aug* Mouth th a le  Cr*
26 0 8 /1 8 7 .5 Red Meadow Cr* Sept* 24 7 .5 Red Meadow Cr*
50541 8 /2 0 15*2 T r a ilc r e e k S ep t. 15 1 5 .2 T ra ilcreek  w e ir
*  From l o c a l  in f o r m a t io n ;  t a g s  n o t  tu r n e d  in *
* *  R ecovered  2 m i le s  dow nstream .
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Kin® ta g g e d  d o l3 y  r e r d e n  -were re c o v e re d  i n  a  two-way w e ir  o p e ra te d  
o n  T r a i l c r e e k  i n  t h e  f a l l  o f  1954 (T a b le  X X Il) . T h ree  w ere  ta g g e d  w h ile  
m oving s tre a m  th ro u g h  t h e  w e ir  and  w ere r e c o v e re d  on  t h e i r  r e t u r n  t r i p *  
T o ta l  t im e  s p e n t above t h e  w e ir  ra n g e d  from  one to  t h r e e  weeks* h e ig h t  
l o s s  and  ^ e n t  c o n d i t io n  showed t h a t  t h e s e  t h r e e  f i s h  had  spawned d u r in g  
t h a t  p e iâ o d *  The o t h e r  s i x  r e c o v e r i e s  w ere  from  e ig h t  m a tu re  d o l ly  v a rd e n  
c o l l e c t e d  and  ta g g e d  w h ile  u s in g  th e  sh o c k e r  o n  u p p e r T r a i l e r » ^  i n  August 
an d  Septem ber*
S even  f i s h  ta g g e d  o n  th e  N orth  Fork  by  th e  w r i t e r  (T a b le  X X III) 
w ere  r e c o v e re d  i n  v a r io u s  p a r t s  o f  t h e  l a k e  and a i r p o r t  th e  th e o ry  t h a t  
t h e  d o l ly  v a rd e n  m ig ra te  from  t h e  i%)pcr N o rth  Fork to  F la th e a d  la lre*  Re­
c o v e ry  o f  a  d o l ly  v a rd e n  ta g g e d  on  T r a i l c r e ë c  i n  th e  f a l l  o f  195^ ( th e  
o n ly  f i s h  ta g g e d  t h a t  y e a r )  was made i n  th e  l a k e  e a r l y  i n  1953 by a  f i s h e r ­
man* H i is  f i s h  w as ta g g e d  by  F rank  S te f a n ic h ,  F i s h e r i e s  B io lo g i s t  « n -  
p lo y e d  b y  t h e  Montana. ï l s h  and  Game D epartm ent (p e rso n a l, co rre sp o n d e n ce )*
O f t t i e  48  d o lly  varden  ta g g e d  i n  th e  f a l l  o f  1953, one recovery  was r e ­
p o r ted  from  F la th ead  la k e  on  November 17 o f  th a t  y e a r , one month a f t e r  
th e  f i s h  had been  tagged* Mo o th e r  d o l ly  varden tagged  i n  1953 have been  
rep orted *  The s i x  ta g s  reco v ered  during th e  w in ter  o f  1954-1955 were a l l  
from  f i s h  ta g g ed  i n  T r a ilc r e e k  i n  th e  f a l l  o f  1954*
A re. Growth, and M aturity
In  ord er t o  determ ine th e  age c la s s e s  rep re sen ted  by th e  spawn­
in g  p o p u la t io n s  o f  c u tth r o a t  and d o l ly  varden and th e  c la s s e s  rep resen ted  
by th e  immature p o p u la t io n s  o f  b o th , a  randomly s e le c t e d  s c a le  sample was 
c o l l e c t e d  from f i s h  o f  a l l  a v a i la b le  s i z e  c la s s e s *  The s c a le s  were read  
w ith  th e  a id  o f  a  m icrp p ro ja c tio n  m ach ine, and, assum ing a  l in e a r  r e la t io n ­
sh ip  betw een  th e  a n te r io r  s c a le  r a d iu s  and th e  t o t a l  le n g th  o f  th e  f i s h .
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c a l c u l a t e d  l e n g th s  w ere  d e te rm in e d  w i th  a  nom ograph ( H i l e ,  1950; J o e r l s ,  
19 5 0 ; Low ry, 1 9 5 1 ) . T h is  w ork was done a t  M ontana S t a t e  C o lle g e  i n  
Bozem an, M ontana, by  p e r s o n n e l  o f  t h e  M ontana f i s h  and  Game D e p a r tm a it . 
R ead in g s  o f  a l l  s c a l e s  w ere  th e n  c h ec k ed  on  t h e  p r o j e c t i o n  m achine a t  
Bozmoaa b y  th e  w r i t e r .
C u t th r o a t  age  d e te r m in a t io n s  w ere  made from  a  t o t a l  o f  6 l  s c a le  
sam p les  c o l l e c t e d  be tw een  l a t e  Ju n e  and  Norm aber (T a b le  XXXV). The e a r*  
l i e s t  sa m p le , t a k e n  o n  Ju n e  2 2 , showed t h a t  i t  was c o l l e c t e d  a t  th e  ap*  
p a r e n t  t im e  o f  a n n u lu s  f o rm a t io n .  O th e r  s m ip le s  from  e a r l y  J u ly  showed 
t h e  a n n u lu s  c o m p le te ly  fo rm ed  a M  v a ry in g  am ounts o f  new grow th  a l r e a d y  
l a i d  down. Few young o f  t h e  y e a r  w ere  o b ta in e d .  Four f i s h  c o l l e c t e d  i n  
Hay C reek  o n  J u ly  2 0  ra n g e d  fro m  2 ,0  t o  2 .5  in c h e s  i n  l e n g th .  S c a le s  h ad  
n o t  y e t  fo rm ed  o n  t h e  tw o s m a l le r  o n e s .  The m a jo r i ty  o f  t h e  c u t t h r o a t  
t a k e n  i n  t h e  t r i b u t a r i e s  w ere  one  o r  tw o y e a r s  o l d ,  b u t  a  few  t h r e e  and 
f o u r - y e a r - o ld s  w ere  p r e s e n t .  Ho c u t t h r o a t  from  th e  r i v e r  w ere u n d e r  two 
y e a r s  o l d ,  an d  o n ly  tw o o f  t h e  6 l  sam pled  w w e  f i v e  y e a r s  o l d .  No o ld e r  
c u t t h r o a t  w ere  t a k e n .
T o ta l  l e n g t h s ,  i n  i n c h e s ,  o f  t h e  v a r io u s  y e a r  c l a s s e s  ra n g e d  a s  
f o l lo w s :  f i s h  i n  t h e i r  seco n d  y e a r  (o n e  a n n u lu s ) ,  4 .2  t o  6 .0 ;  t h i r d  y e a r ,
5 .6  t o  1 2 .9 ;  f o u r th  y e a r ,  1 0 .0  t o  1 5 .2 ;  f i f t h  y e a r  1 2 .0  t o  1 6 .7 ;  s i x t h  
y e a r  (o n e  f i s h )  1 6 .0 .  The y e a r l y  In c re m e n t, a s  d e te rm in e d  from  c a l c u l a t e d  
l e n g t h s  a t  t h e  t im e  o f  a n n u lu s  fo rm a t io n  (T a b le  XXV), ra n g e d  from  2 .6  t o  
3 .8  I n c h e s  w ith  t h e  g r e a t e s t  g ro w th  b e in g  i^ow n b e tw een  th e  tim e  o f  form a­
t i o n  o f  t h e  seco n d  an d  t h i r d  a n n u l ! .  M atu re  c u t t h r o a t  w ere  from  t h r e e  t o  
f i v e  y e a r s  o ld  and 14  t o  17 in c h e s  lo n g ,  w ith  few  f i v e - y e a r - o l d  f i s h  b e in g  
r e p r e s e n te d .
S c a le  r e a d in g s  w ere  o b ta in e d  from  41 m a tu re  and  46  im m ature d o l ly
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TABIE m V
FRSarSKCÏ AND DISTRIBUTION OP CUTTHROAT ACCORDING- 
TO TOTAL LENGTHS AND AGE GLASS, 1953 AND 1954
L eng th  I n t e r v a l  
In c h e s
Age C la s s
0* I # I I * I I I * ....... IV* V*
2 .0  -  2 .9 4
3 . 0  -  3 .9
4 .0  — 4 .9 4
5 .0  5 .9 2 1
6 .0  -  6 .9 2 1
7 .0  -  7 .9 2 3
8 .0  8 .9 1 5
9 .0  -  9 .9 1
1 0 .0  -  1 0 .9 5 4
1 1 .0  .  1 1 .9
1 2 .0  -  1 2 ,9 1 1
1 3 .0  •  3 3 .9 5 1
1 4 .0  *  1 4 .9 4 1
1 5 .0  -  1 5 .9 4 6
1 6 .0  -  1 6 .9 2 1_
T o ta l 4 11 17 17 11 1
A verage l e n g th 2 .4 5 .8 8 .7 3 3 .3 1 5 .0 1 6 ,0
Range ( 2 .0 — 4 .2 — 5 ,6 - 1 0 ,0 - 1 2 .0 -
( 2 . 5 8 . 0 1 2 .9 1 5 .2 1 6 .7
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TABLE XXy
FEEQUmCT AND DISTRIBUTION OF CUTTHROAT ACCORDING 
TO CALCULATED XEÎKJTHS AND AGE CUSS
L en g th  I n t e r v a l  
In c h e s
Afire C la s s
I I I .........  I I I  . , IV V
2 ,0  -  2 .9 14
3 .0  -  3 .9 3 6
4 .0  — 4 .9 10 7
5 .0  -  5 .9 14
6 ,0  6 .9 19
7 .0  -  7 .9 5 1
8 .0  — 8 .9 2 5
9 .0  -  9 .9 2 8
1 0 .0  -  1 0 .9 6
1 1 .0  -  1 1 .9 8 1
1 2 .0  -  1 2 .9 2 5
3 3 ,0  -  1 3 .9 6
1 4 .0  -  1 4 .9 1
1 5 .0  -  1 5 .9 1
1 6 ,0  •  1 6 ,9 1
T o ta l 60 49 30 D 2
A verage L eng th 3 .4 6 .2 1 0 .0 1 2 .9 1 5 .7
Range ( 2 ,3 - 4 .7 - 7 .4 - 1 1 .2 - 1 5 .4 -
( 4 .6 9 .0 1 2 .1 1 4 .0 1 6 .0
In c re m e n t 3 .4 2 .8 3 .8 2 ,9 2 .8
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v a rd e n  (T a b le  3001$# Of t h e  44  Im m ature f i s h  c o l l e c t e d  i n  t h e  t r i b u t a r i e s  
o n  t h e  w e s t s id e  o f  t h e  N o rth  F o rk , o n ly  1 was a  t h r e e - y e a r - o l d  f i s h .
The o t h e r  43 w ere  f i s h  i n  t h e i r  f i r s t ,  s e c o n d , and t h i r d  summers w ith  th e  
s e c o n d -y e a r  f i s h  (o n e  a n n u lu s )  b e in g  m ore numerous# The p redom inance  o f  
s e c o n d -y e a r  o v e r  f i r s t - y e a r  f i s h  may hav e  b e en  c a u se d  b y  a  r e d u c e  spaw n­
in g  r u n  d u r in g  t h e  p r e v io u s  y e a r .  In a d e q u a te  c o l l e c t i n g  p ro c e d u re , o r  
e a r l y  se a so n  m o r t a l i t y  o f  n e w ly -h a tc h e d  young b e c a u se  o f  t h e  ex trem e 
s p r in g  r u n - o f f  c o n d i t io n s  w h ich  p r e v a i l e d  i n  1954* An a b se n c e  o f  f i s h  
i n  t h e  t h r e e  and  f o u r - y e a r - o ld  g ro u p s  w i l l  b e  no ted#  T h is  was n o t  un*- 
esqpected i n  v iew  o f  p r i o r  o b s e r v a t io n s  made on  t h e  N orth  Fork and  work 
done b y  B runson  ( u ip u b l i s h e d )  o n  F la th e a d  la k e #  Of th e  two f o u r ty  e a r - o ld  
f i s h  from  id iic h  s c a l e s  %*ere r e a d ,  o n e  came from  th e  lo w er F la th e a d  R iv e r , 
and  o n e  w as c o l l e c t e d  i n  h h a le  C r e ^  (T a b le  V U I ) #  More im m ature d o l ly  
v a rd e n  o f  g r e a t e r  a v e ra g e  le n g th  w ere  ta k e n  from  t h i s  s tre a m  th a n  from  
any  o f  t h e  o t h e r  s tre a m s  on  t h e  w e s t s id e  o f  th e  N orth  F o rk .
R ead in g s  o b ta in e d  from  41 s c a l e  sam p les o f  m a tu re  f i s h  showed t h a t  
t h e  y o u n g e s t  w ere  i n  t i i e i r  s i x t h  y e a r  o f  g ro w th  ( f i v e  a n n u l ! ) ,  and th e  
o l d e s t  f i s h  w as i n  i t s  n in th  y e a r  (o n e  f i s h ) #  Mean le n g th  and ran g e  o f  
t h e  v a r io u s  a g e  c l a s s e s  a r e  shown i n  T ab le  XXVI. E x ac t t iin e  o f  a n n u lu s  
f o rm a t io n  i s  n o t  known f o r  t h e  d o l ly  vard en #  However, S p ru le a  (1 952 ) i n  
w o rk in g  w i th  t h e  A r c t ic  c h a r  ( S a lv e l ln u a  a lo in u a ) s t a t e d  t h a t  a n n u lu s  f o r ­
m a tio n  o c c u r r e d  i n  t h e  l a t e  sp r in g #  A nnulus fo rm a tio n  i n  t h e  la k e  t r o u t  
( S a lv e l ln u s  nam aycush) i s  a r b i t r a r i l y  f i x e d  a t  May 1  by Kennedy (1 9 5 4 ) . 
Brown and  H o lto n  (1 953 ) fouiiul a n n u lu s  fo rm a tio n  i n  t h e  b ro o k  t r o u t  
( S a lv e l ln u s  f o n t ln & l l s ) t o  o c c u r  be tv /een  May 17 and  Ju n e  2 5 | Cooper (1951) 
r e p o r t e d  a n n u lu s  fo rm a tio n  f o r  t h e  same s p e c ie s  o c c u r re d  i n  A p r i l ,  Kay, and 
Ju n e#
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TABLE XXVI
FRSĈ JEWCr ABD DISTRIBUTION OF DOUX VAHDEK ACCORDIMO 
TO TOTAL LENGTH AND AGE CLASS
1 .0 1 .9
2 .0 2 .9
3 .0 3 .9
4 .0 4 .9
5 .0 5 .9
6 .0 6 .9
7 .0 7 .9
8 .0 8 .9
9 .0 9 .9
1 0 .0 ## 1 0 .9
1 1 .0 U . .9
1 2 .0 1 2 .9
1 3 .0 1 3 .9
1 4 .0 1 4 .9
1 5 .0 1 5 .9
1 6 .0 1 6 .9
1 7 .0 1 7 ,9
1 8 ,0 1 8 .9
1 9 .0 1 9 .9
2 0 .0 2 0 .9
2 1 .0 2 1 ,9
2 2 .0 2 2 .9
2 3 .0 2 3 .9
2 4 .0 2 4 .9
2 5 .0 2 5 .9
2 6 ,0 2 6 ,9
2 7 .0 a# 2 7 .9
2 8 ,0 2 8 .9
2 9 .0 a# 2 9 .9
3 0 .0 3 0 .9
3 1 .0 ## 4 1 .9
32.0 3 2 .9




le n g th  I n t e r v a l  Age C la ss



















6 30 7 1  2  10 16 14 1
3 .4 4 .8 6 .2 8 .0  1 6 .4  2 2 .8 2 4 .9 3 0 .4 3 2 ,0
< 3 .0 - 3 . 9 - 6 .0 " 1 5 .8 -  1 9 .3 - 2 1 .8 - 2 8 . 8—
( 4 . 0 6 . 6 6 .5 1 7 .0  2 6 .3 2 7 .5 3 2 .5
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A nnual in c rc n & ^ t^  a s  d e te m ln e d  from  c a l c u l a t e d  l e n g th s  (T a b le  
X X T L l), i s  ib u F  OF m ore in c h e s  f o r  m a tu re  d o l ly  v a rd e n  (e x c lu d in g  th e  
o n e  e i g h t - y e a r - o l d  f i s h ) .  C a lc u la te d  le n g th s  o f  m a tu re  f i s h  from  w hich  
s c a l e s  h a d  b e e n  c o l l e c t e d  i n  t h e  monUi o f  S ep tem ber showed an  av e rag e  
i n c r e a s e  i n  g ro w th  f o r  t h e  c u r r e n t  y e a r  o f  o v e r  t h r e e  in c h e s .  I n  v iew  o f  
t h e  s m a ll  am ount o f  in fo r m a t io n  a v a i la b le ^  i t  i s  p ro b a b le  t h a t  a n n u l!  i n  
t h e  d o l l y  v a rd e n  o f  t h e  F la th e a d  d r a in a g e  a r e  fo rm ed i n  th e  l a t e  w in te r*
F ig u re  4  i l l u s t r a t e s  t h e  o v e r la p p in g  p r e s e n t  i n  th e  t o t a l  l e n g th s  
o f  t h e  f i v e  and  s i x - y e a r - o l d  f i s h  a s  shown hy  t h e  s m a ll  number o f  known- 
ag e  f i s h  on  w hich  In f o rm a t io n  w as a v a i la b le *  The b i-m o d a l e f f e c t  shown 
i n  age  c l a s s  Ve may b e  a  r e s u l t  o f  t h e  sm a ll  number i n  th e  sam p le . To 
siq ip lem m it t h e  s m a ll  am ount o f  d a ta  o n  know n-age c l a s s e s ,  a  l e n g t h - f r e -  
quency  h is to g ra m  (F ig u re  5 )  was draw n t o  show th e  d i s t r i b u t i o n  o f  th e  
spaw ning  p o p u la t io n  s tu d i e d  d u r in g  1953 and  1954# A c o r r e l a t i o n  betw een  
t h e  know n-age c l a s s e s  and  t h e  le n g th - f re q u e n q y  c l a s s e s  i s  e v id e n t .
Age a t  m a tu r i t y  ra n g e d  b e tw een  f i v e  and e ig h t  y e a r s  i n  t h e  s a x ^ le  
w hich  w as c h e c k e d . The t a l l e s t  spaw ning m ale  was 1 9 ,3  in c h e s  lo n g i th e  
s m a l l e s t  r i p e  fe m a le  w as 2 0 ,1  in c h e s  long*  A lthough  o n ly  one e ig h t - y e a r -  
o l d  f i s h  w as fo u n d  i n  t h e  sa m p le , t h e  e i g h t - y e a r - c l a s s  i s  p ro b a b ly  r e p r e ­
s e n te d  i n  t h e  spaw ning ru n  by  a  h ig h e r  p e rc e n ta g e  th a n  th e  f i g u r e s  i n d i ­
c a t e ,  S c a le s  c o l l e c t e d  from  some o f  t h e  l a r g e s t  fe m a le s  w ere r e g e n e r a te  
a n d  c o u ld  n o t  b e  rea d *  S c a le s  on  t h e  l a r g e  m a le s  w ere d e e p ly  embedded 
d u r in g  t h e  spaw ning s e a s o n , and  no sam p le s  w ere  o b ta in e d *  T o ta l  le n g th s  
o f  t h e  l a r g e s t  m ale  and  fe m a le  m easu red  w ere 3 4 .2  and  34*3 in c h e s ,  r e ­
s p e c t iv e ly *
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TABLE XXVII
F K S(^m C t AK1> DISTRIBUTION OF DOLLT VARDEN ACCORDIN& 
TO CALCULATED LENGTHS AND AGE CLASS
L en^ tii I n t e r v a l Ace C la s s
lïK îhes .....-1. . . ....... I I ......- I l l IV V ......VI V II V II I
2 .0  -  2*9 27
3 .0  -  3 .9 43
4 .0  «• 4 .9 5 6
5 .0  -  5 .9 25
6 .0  — 6*9 12 1
7 .0  -  7 .9 7 1
8 .0  8*9 1 15
9 .0  -  9 .9 16
1 0 .0  -  1 0 .9 9 1
1 1 .0  -  1 1 .9 2 9
1 2 .0  -  1 2 .9 5
1 3 .0  -  3 3 .9 13
1 4 .0  -  1 4 .9 11
1 5 .0  -  1 5 .9 4 4
1 6 .0  •  1 6 .9 9
1 7 .0  -  1 7 .9 7
1 8 ,0  -  1 8 .9 9
1 9 .0  -  1 9 .9 8 3
2 0 .0  -  2 0 .9 3 2
2 1 ,0  2 1 .9 1 5
2 2 .0  -  2 2 .9 12
23.0  -  2 3 .9 4
24.0  •• 24.9 3
25.0  -  25.9 1 2
2 6 .0  -  2 6 ,9 1 5
27.0  -  27,9 5
2 8 .0  -  2 8 .9 1
29.0  -  29.9 2
30.0  -  30.9 1
T o ta l 80 51 44 43 41 31 15 1
Range ( 2 . 3 - 4* 5— 6 .5 — 1 0 .9 " 15*1— 19. 0- 25. 6—
( 4 .5 8 .1 1 1 .5 1 5 .9 2 1 .7 2 6 .2 29.7
Average Length 3 .0 5 .9 9 .2 1 3 .2 1 8 .0 2 2 .3 2 7 .2  3 0 .7
Incrém ent 3 .0 2 .9 3 .3 4 .0 4.8 4 .3 4 .9  3 .5
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F lgup#  4# L ength  d i s t r i b u t i o n  o f  know n-age m a tu re  d o l ly  v a rd en *
t
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F ig u re  5* I« n g tiï- f re q u e n c y  ir t is to g ra a  o f  205 m a tu re  doX ly v a rd e n  fr taa
th e  t io r th  Fox^ d r a in a g e .  Knovin-age f i s h  a r e  shown i n  b la c k .
'  ■ ^  ^  k  ,
/  /  ' ' / /  -
( : ' :  ̂ ' '■ ' '
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DISCUSSION AND COKCIUSIONS
T e c h n iq u e s
The o o m p le te n e sa  o f  t h e  i n f o r m a t io n  o b ta in e d  b y  l o c k i n g  may b e  
q u e s t io n e d  i n  v ie w  o f  t h e  a b s e n c e  o f  y o u n g - o f - th e - y e a r  c u t t h r o a t ,  a s  
atiown i n  t h e  r e s u l t s  f o r  & U  b u t  a  few  o f  t h e  s tre a m s  i n  w h ich  a r e a s  
w e re  c h e c k e d  (T a b le s  VX -  XI}# P r a t t  (1 9 5 1 ) ,  i n  co m p arin g  t h e  e f f i ­
c ie n c y  o f  a l t e r n a t i n g - c u r r e n t  a n d  d i r e c t - c u r r e n t  f i s h  s h o c k e r s ,  u s e d  a  
5 0 O -w a tt,  1 1 0 - v o l t  A#C. u n i t  an d  a  2 ,5 0 0 - w n t t ,  2 3 0 - v o l t  D.C# u n i t#  He 
fo u n d  t h a t  r e c o v e r y  r a n g e d  fro m  0  t o  100 p e r  c e n t  w i th  b o th  s l io c k c rs  i n  
f a s t  w a t e r ,  b u t  t h e  D#C. u n i t  g a v e  b e t t e r  r e s u l t s #  Cn3y 16#4 p e r  c e n t  
r e c o v e r y  o f  a l l  s p e c i e s  ( s u c k e r ,  s c u l p i n ,  d a c e ,  c h u b , and  t r o u t )  v a s  ob­
t a i n e d ,  b u t  75 p e r  c e n t  o f  m arked  ra in b o w  t r o u t  w as re c o v e re d #  I n  s lo w  
w a t e r ,  r e c o v e r y  o f  t h e  A#C# u n i t  w as 85 p e r  c ^ i t  o f  t h a t  o f  t h e  D .C . u n i t .
H ow ever, t h e  2 ,5 0 0 - w a t t ,  1 1 5 - 2 3 0 -v o l t  A#C# g e n e r a t o r  u s e d  o n  th e  
N o rth  F o rk  w as u s e d  w i th  t h e  2 3 0 - v o l t  c u r r e n t  a t  a l l  t im e s ,  s in c e  t h e  
lo w e r  v o l t a g e ,  td ie n  t e s t e d ,  w as fo u n d  t o  g iv e  p o o r  re c o v e ry #  Ko d i f f i ­
c u l t y  w as e n c o u n te r e d  i n  c o l l e c t i n g  d o l ly  v a r d e n  a s  s m a ll  a s  two o r  t h r e e  
i n c h e s  an d  c o t t i d s  o f  t h e  sam e s i z e ,  e v e n  th o u g h  t h e s e  tw o s p e c ie s  w ould  
b e  m ore d i f f i c u l t  t o  l o c a t e  b e c a u s e  o f  t h e i r  h a b i t  o f  h id in g  u n d e r  X'ocks# 
Tlae num ber o f  im m a tu re  d o l ly  v a r d e n  c o l l e c t e d  i n  th o s e  s tre a m s  w liioh w ere  
c h e c k e d  p e r i o d i c a l l y  w as lo w e r  f o r  t h e  f i r s t  sh o c k in g  t t ia n  f o r  t h e  se co n d  
s h o c k in g  m ade a p p ro x im a te ly  o n e  m onth  l a t e r  o n  e a c h  s tr e a m  when t h e  w a te r  
h a d  d ro p p e d  t o  m ore n o rm a l sunmaer l e v e l s #  H ow ever, a  s u f f i c i e n t  num ber 
o f  s m a l l  d o l l y  v a r d e n  w as c o l l e c t e d  w h ich  i n d i c a t e s  t h a t  c u t t h r o a t  o f  t h e  
same s i z e ,  i f  p r e s e n t ,  a l s o  w ou ld  h a v e  b e e n  found# Young o f  b o th  s p e c ie s  
a r e  o f  s i m i l a r  s i z e ,  an d  r e s u l t s  s h o u ld  h a v e  b e e n  ccm qparable.
53
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In  gen era l^  th e  u se  o f  w e ir s  ga v e  th e  b e s t  r e s u l t s *  a lth ou gh  p rop er  
c o n s t r u c t io n  w as n o t p o s s ib l e  f o r  la c k  o f  a  s u f f i c i e n t  number o f  racks*  
From in fo r m a tio n  o b ta in e d  I n  1954* Wien two-way w e ir s  w ere used* I t  was 
e v id e n t  t h a t  some f i s h  moved upstream  l a t e  i n  th e  se a so n . These l a t e  
m ig r a t in g  f i s h  were m isse d  i n  1953 when th e  w e ir s  were c o n s tr u c te d  t o  ta k e  
o n ly  t h o s e  f i s h  m ig r a tin g  downstream . % e number o f  f i s h  ta k en  i n  th e  
w e ir  b u i l t  on  t h e  N orth  Fork i n  th e  f a l l  o f  1953 (T ab le  X I I I )  was sm a ll  
( tw e lv e  d o l l y  vard en  and two e ig h t - in c h  c u t th r o a t  i n  n in e te e n  d a y s) f o r  
t h e  tim e  o f  y e a r  and th e  le n g th  ( f i f t y  m ile s*  p lu s  t r ib u t a r ie s )  o f  r iv e r  
from  %Ailch th e  w e ir  was c o l l e c t i n g  f i s h *  T h is  may have b een  a r e s u l t  o f  
low  w a ter  i n  th e  spawning a r e a s  I n  Canada* R eports o f  h u n tin g  p a r t i e s  
i n  Canada in d ic a t e d  th a t  b o th  d o l ly  varden  and la r g e  c u tt lir o a t  were found  
i n  sm a ll stream s a s  l a t e  a s  November f i r s t *  These f i s h  undoubtedly moved 
o u t  a f t e r  a  ra in *  VJhen t h e  North Fork w e ir  washed o u t on Nov^l>er 1*
1953* la r g e  d o l ly  varden  were o b serv ed  moving downstream tlirough th e  
b reak  i n  th e  w e ir .
l i t t l e  m o r ta l i ty  o ccu rred  from  th e  c o l l e c t i n g  and h an d lin g  m ethods 
u s e d . F is h  a n e s th e t iz e d  w ith  urethane* w hich i s  n o n -to x ic  i n  th e  recoup  
mended 0 .5  p e r  c e n t  c o n c e n tr a t io n  (Gorking* 1949)* w ere han d led  so  th a t  
th e y  w ere i n  th e  s o lu t io n  f o r  a  minimum le n g th  o f  tim e  and th en  p la c e d  i n  
q u ie t  w a ter  t o  r e c o v e r . Of a l l  th e  f i s h  a n e s th e tiz e d *  o n ly  one d ie d  from  
t h e  ap p aren t e f f e c t s  o f  u r e th a n e , % ia  was a  la r g e ,  sp en t d o l ly  varden  
vdiich  had a g r o s s ly  sw o llen *  d is c o lo r e d  head and was p rob ab ly  i n  a  weak­
en ed  c o n d it io n .  F in -c l ip p in g  may b e  a  ca u se  o f  m o r ta lity *  e s p e c ia l ly  i f  
th e  p e c t o r a l  f i n s  a re  removed (W ales* 1947} Sh atter*  1951)} however* a l l  
im m ature f i s h  marked b y  t h i s  method had o n ly  th e  p e lv ic  f i n s  r m o v e d .  
Parked f i s h  r ec o v er ed  one month a f t e r  c l ip p in g  eppeared t o  b e  u n a ffe c te d
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b y  t h e  l o s s  o f  o n e  o r  b o th  p e l v i c  f in s *
T he u s e  o f  w e i r s  r e s u l t e d  i n  t h e  known l o s s  o f  f o u r  t r o u t ,  a l l  
m ov ing  d o w n stre am . O f t h e s e ,  t h r e e  w ere  c u t t h r o a t ,  and  o n e  w as a  d o l ly  
v a rd e n  W iich  h a d  r e c e i v e d  a  b a c k  I n j u r y  frcm  t h e  e l e c t r i c  sh o c k e r  e a r l i e r  
i n  t h e  s e a s o n .  M o r t a l i t y  o f  s m a l l  c u t t h r o a t  w ou ld  l i k e l y  h a v e  bem i h i g h e r  
h a d  t h e r e  b e e n  m ore o f  th«wn m oving d o w nstream . Qy b u i ld i n g  a  w e i r  i n  s lo w , 
d eep  w a t e r ,  o n e  m ig h t  a v o id  l o s s  o f  f i s h  p r e s s e d  a g a i n s t  t h e  t r c ^  h y  t h e  
c u r r e n t .  H ow ever, i t  w as o b s e rv e d  t l i a t  a  w e ir  w ou ld  n o t  t a k e  f i s h  m oving 
dow nstream  u n l e s s  t h e  o p e n in g  t o  t h e  t r a p  w as l o c a t e d  i n  a  f a s t  c u r r e n t*  
O b se rv e d  m o r t a l i t y  fro m  t h e  u s e  o f  t h e  e l e c t r i c  sh o c k e r  w as 
g r e a t e r  t h a n  fro m  o t h e r  c a u s e s ,  a l th o u g h  t h e  t o t a l  num ber o f  c a s u a l t i e s  
w as iu>t l a r g e .  L o s se s  o f  s m a l l  f i s h  r e s u l t e d  fro m  r e p e a te d  shock in g *
T h is  o c c u r r e d  W ien t h e  d ip  n e t ,  w i th  some f i s h  i n  i t ,  w as r e p e a t e d ly  
p l a c e d  i n  t h e  f i e l d  o f  t h e  e l e c t r o d e s  t o  c a t c h  a d d i t i o n a l  f i s h .  L o ss  
w as a v o id e d  b y  rem o v in g  t h e  e l e c t r o d e  from  t h e  w a te r  when th e  n e t  w as 
u s e d .  I n j u r y  t o  acme d o l ly  v a rd e n  r e s u l t e d  w hen l a r g e  f i s h  swam to o  
c l o s e  t o  a n  e l e c t r o d e .  B ecau se  o f  t h e  much g r e a t e r  a r e a  o f  body s u r f a c e  
a f f e c t e d  b y  t h e  e l e c t r i c  c u r r e n t ,  l a r g e  f i s h  w e re  m ore s e v e r e ly  sh o ck ed  
t h a n  s n a i l  o n e s .  The l l $ - v o l t  c u r r e n t ,  when t r i e d ,  w ould  n o t  s to p  l a r g e  
f i s h *  W a tc h fu ln e s s  o n  t h e  p e r t  o f  t h e  p e r s o n s  h a n d lin g  t h e  e l e c t r o d e s
r
w as n e c e s s a r y  t o  a v o id  f i s h  c a s u a l t i e s  \d ien  u s in g  th e  2 3 0 * v o lt  c u r r e n t .
P r o b a b le  m o r t a l i t y  o f  f i s h ,  a f t e r  r e c o v e ry  fro m  sh o c k in g , i s  lo w . 
Brown t r o u t  a n d  c u t t h r o a t  h e l d  f o r  5 0 -6 0  d a y s  a f t e r  s h o c k in g , show ed no 
l o s s  ( F l e e n o r ,  1951).
Jaw  t a g s  h a v e  b e e n  u s e d  s u c c e s s f u l l y  o n  d i f f e r e n t  s p e c ie s  o f  f i s h  
b y  v a r i o u s  i n v e s t i g a t o r s  ( P o u n s e f e l l  and  E v e r h a r t ,  1 9 5 3 ) . Shuck (1 9 4 2 ) 
fo u n d  t h a t  ta g g e d  t r o u t  w ere  s i x  p e r  c e n t  l i g h t e r  i n  w e ig h t  th a n  u n ta g g e d
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t r o u t  when c h e c k e d  o v e r  a  t h r e e - y e a r  p e r i o d ,  b u t  l a r g e r  f i s h  w ere  l e s s  
a f f e c t e d  t h a n  s m a ll  f i s h .  S n l th ,  ^  a l .  (1951 ) o b ta in e d  a  25 p e r  c e n t  
r e t u r n  o f  4*697 ja w - ta g g e d  f i s h .  The a p p e a ra n c e  o f  t h e  ta g g e d  f i s h  was 
t h e  sam e, a f t e r  t h r e e  s e a s o n s ,  a s  t h e  ^ p e a r a n c e  o f  u n ta g g e d  f l ^ .  Only 
a  few  i n d i v i d u a l s  show ed an y  a p p r e c ia b le  I r r i t a t i o n  a ro u n d  t h e  m ou th . 
S tro u d  (1 9 5 3 ) fo u n d  t h a t  jaw  t a g s  w ere  s u c c e s s f u l  i n  p i s c iv o r o u s  f i s h .
Two m o r t a l i t i e s  w ere  known t o  h av e  b e e n  c a u se d  by  jaw  t a g s  on  f i s h  
ta g g e d  i n  1954» B o th  w ere  s m a l l  c u t t h r o a t  f o r  W iich  t h e  t a g  a p p a r e n t ly  
w as to o  l a r g e .  I r r i t a t i o n  o f  t h e  to n g u e  w as e v id e n t ,  and  b o th  
th o u g h  a l i v e  td ien  fo u n d , w ere  I n  a  w eakened c o n d i t i o n .  P re s e n c e  o f  t h e  
ja w  t a g s  d id  n o t  a p p e a r  t o  i n t e r f e r e  w i th  t h e  f e e d in g  h a b i t s  o f  th o s e  
ta g g e d  f i s h  c a u g h t  by  f is h e rm e n . A 2 0 .7 - in c h  c u t t h r o a t  was c a u g h t w i th in  
24 l io u rs  a f t e r  b e in g  ta g g e d ,  an d  a  1 6 .6 - in c h  ra in b o w  was c a u g h t t h r e e  
h o rn s  a f t e r  i t  w as t a g g e d .  A l l  o f  t h e  se v e n  d o l ly  v a rd e n  r e c a p tu r e d  i n  
F la th e a d  Lake (T a b le  X X H I) fro m  one t o  f o u r  m on ths a f t e r  ta g g in g  showed 
some g a i n  i n  w e ig h t .  The f i s h  w h ich  showed t h e  l e a s t  i n c r e a s e  was r e p o r t e d  
t h e  fisirienB an  vho c a u g h t  i t  t o  h a v e  h a d  a n  i r r i t a t e d  ja w . /A pparen tly  
t h e  o t h e r  s i x  f i s h  w ere  n o t  so  a f f e c t e d .  G r e a t e s t  i n c r e a s e  was shown by 
t h e  9 .3 -p o u n d  d o l l y  v a rd e n  ta k e n  w i th  n e t s  i n  Y ellow  Bay (T a b le  X X III) .
T h is  f i s h  h a d  w e ig h ed  s i x  p o u n d s W ien ta g g e d  t h r e e  m onths e a r l i e r .  At 
t h e  t im e  o f  c a p tu r e  i t  w e ig h ed  9 .3  p o u n d s , o f  w hich  one  pound was stom ach 
c o n t e n t s .  A c tu a l  w e ig h t  i n c r e a s e  w as 3 8  p e r  c e n t  o f  t h e  o r i g i n a l  body 
w e ig h t .
From t h e  in f o r m a t io n  a v a i l a b l e ,  t a g  i r r i t a t i o n  a p p e a rs  t o  b e  o f  
m in o r  im p o r ta n c e  i n  t h e  d o l ly  vardeai b u t  may c a u s e  an  unknown p e rc e n ta g e  
o f  c a s u a l t i e s  among t h e  s m a l le r  c u t t h r o a t .
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P o p u l a t i o n  an d  M ig r a t io n
Thtt c r e e l  c e n s u s  c o n d u c te d  i n  1953 a n d  I n f o r m a t io n  o b ta in e d  from  
t h e  u s e  o f  w e i r s  a n d  s h o c k in g  e q u ip m e n t i n  1953 an d  1954  show t h a t  t h e  
t r o u t  p e c u l a t i o n  o f  t h e  N o r th  F o rk  o f  t h e  F la th e a d  R iv e r  f o l lo w s  a  d e f i ­
n i t e  p a t t e r n  d u r in g  t h a t  p e r t  o f  t h e  y e a r  f o r  id iic h  d a t a  a r e  a v a i la b l e *  
O v e r 2 ^ 0 0 0  c u t t h r o a t ,  a l l  o f  w h ic h  r e p r e s e n t e d  a  p o r t i o n  o f  t h e  p o p u la ­
t i o n  o f  t h e  m a in  s t r e a m , w e re  c h e c k e d  i n  1953 (T a b le  I V ) ,  A verage l e r ^ t h  
w as 8*5 i n c h e s  f o r  t h e  s e a s o n ,  b u t  t h i s  w as n o t  a  u n ifo rm  a v e ra g e *  A ver­
a g e  l e n g t h ,  id ie n  d e te rm in e d  f o r  e a c h  m o n th , w as h i g h e s t  i n  Kay an d  g rew  
p r o g r e s s i v e l y  s m a l l e r  e a c h  m o n th . C u t th r o a t  c a u g h t  d u r in g  t h e  l a t e  s p r in g  
an d  e a r l y  summer c o n s i s t e d  o f  t h r e e  t o  f i v e - y e a r - o l d  m a tu re  f i s h  (w h ich  
may b e  c o n s id e r e d  t h e  p a w n in g  p o p u la t i o n )  a n d  im m atu re  tw o and  t h r e e -  
y e a r - o l d  f i s h *  The m a j o r i t y  o f  im m a tu re  f i s h  w e re  i n  t h e  tw o - y e a r - o ld  
c l a s s *  By A i ^ s t  t h e  a v e ra g e  l e n g t h  o f  c u t t h r o a t  i n  t h e  a n g le r s *  c a t c h  
w as 7 .8  in c h e s *  T h is  w o u ld  i n d i c a t e  t h a t  t h e  l a r g e r  c u t t h r o a t  h a d  e i t h e r  
b e e n  c a u g h t  b y  t h e  f i s h e rm e n  o r  h a d  l e f t  t h a t  p a r t  o f  t h e  r i v e r  o n  w h ich  
t h e  s tu d y  w as b e in g  m ade. The l a t t e r  a s s u iq p tio n  a p p e a rs  t o  b e  t h e  c o r r e c t  
o n e  t o  t h e  a u th o r*  By t h e  en d  o f  A ugust t h e  s m a l l e r  c u t t h r o a t ,  a s  shown 
"by t h e  c r e e l  c e n s u s ,  h a d  a l s o  d is a p p e a re d *
A s i z e a b l e  p o p u l a t i o n  o f  im m a tu re  d o l l y  v a rd e n  w as fo u n d  i n  th o s e  
f i v e  s t r e a m s  w h ic h  w ere  sh o c k e d  p e r i o d i c a l l y  (T a b le s  V II  -  XI)* Ages 
r a n g e d  up t o  t h r e e  y e a r s ,  b u t  o n l y  a  few  f i s h  o f  t h e  t h r e e - y e a r  c l a s s  
w e re  p r e s e n t *  M a tu re  d o l l y  v a rd e n  w ere  c a u g h t  i n  t h e  N o rth  Fork  by  f i s h e r ­
men d u r in g  e v e ry  m onth  o f  t h e  f i s h i n g  s e a s o n ,  b u t  th e  c a tc h  d e c l in e d  a p p re ­
c i a b l y  a f t e r  t h e  m id d le  o f  A ugust*  A t t h i s  t im e  t h e  f i r s t  m a tu re  f i s h  
w e re  t a k e n  b y  sh o c k in g  i n  T r a i l c r e e k ,  B ig  C re e k , an d  H a lo w a tt  C reek  (T a b le s  
V I I ,  X, X I ) .  By S i^ te m b e r ,  m o st o f  t h e  a d u l t s  w e re  i n  t h e  spaw ning  a r e a s .
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T he T r a i l c r e e k  -w eir, o p e r a te d  from  S ep tem b er 9 t o  O c to b e r  1 4 , 1 9 5 4 , to o k  
1 4 1  m a tu re  f i s h  (T a b le  3 3 V ). The majo%d.ty >rere a l r e a d y  up  t h e  s tre a m  a t  
t h e  t im e  t h e  w e i r  v a s  i n s t a l l e d  an d  w ere  t a k e n  d u r in g  t h e i r  dow nstream  
m i g r a t i o n  a f t e r  spaw ning*  I n  c o n t r a s t ,  some o t h e r  spaw ning  s tre a m s  
show ed a  m ark ed  d e c l in e  i n  t h e  spaw ning  p o p u la t i o n .  C o a l C reek  h ad  b e e n  
known a s  a  good  d o l l y  v a rd e n  s tre a m  a t  o n e  t im e  ( o v e r  f i f t y  l a r g e  f i s h  
r e p o r t e d  s e e n  I n  o n e  p o o l ) .  H ow ever, J u l y  sh o c k in g  o f  t h r e e  s e c t i o n s  i n  
i t  p ro d u c e d  o n ly  tw o f o u r - i n c h  f i s h  (T a b le  V I ) ,  an d  a  w e i r  o p e r a te d  f o r  
2 1  d a y s  d u r in g  t h e  m onth  o f  A ugust tocdc o n ly  f i v e  a d u l t s  (T a b le  X IV ).
P e r i o d i c  s h o c k in g  g a v e  a  r e c o v e r y  o f  a p p ro x im a te ly  two p e r  c ^ t  
o f  t h e  c u t t h r o a t  an d  t e n  p e r  c e n t  o f  t h e  d o l l y  v a rd e n  i n  s e l e c t e d  a r e a s  
( T a b le s  V U  -  X I ) .  The lo w  r e c o v e r y  r a t e  i n d i c a t e s  c o n s id e r a b le  move­
m en t o f  t h e  p o p u la t i o n  p r e s e n t  i n  t h e  s t r e a m s ,  inasm uch  a s  a l l  b u t  Eed 
Meadow C re ek  w ere  c lo s e d  t o  f i s h i n g .  Weave (1 9 4 9 ) , i n  s tu d y in g  a  popu­
l a t i o n  o f  m ig r a to r y  c u t t h r o a t  i n  t h e  Cow ichan R iv e r ,  fo u n d  t h a t  t h e  
young  r e m a in e d  i n  t h e  spaw ning  s t r e a m s  f o r  one  o r  two y e a r s  and  t h a t  t h e  
d o w n stre am  m ig r a t i o n  o c c u r r e d  i n  t h e  S p r in g .  The c u t t h r o a t  o f  t h e  N o rth  
Fozic i ^ p e a r  t o  f o l lo w  a  s i m i l a r  p a t t e r n  o f  b e h a v io r ,  a l th o u g h  e v id e n c e  
i s  n o t  y e t  a v a i l a b l e  i n  t h e  fo rm  o f  t a g  r e t u r n s  t o  show t h a t  t h e  m ig r a t ­
i n g  tw o - y e a r - o ld s  t r a v e l  a s  f a r  a s  F la th e a d  L ak e . H ow ever, i t  i s  a p p a r ­
e n t  t h a t  t h e y  do l e a v e  t h e  Nozd^h F o rk  i n  t h e  l a t e  summer. The m a tu re  
c u t t h r o a t  may d r i f t  down t o  t h e  r i v e r  a f t e r  sp aw n in g , o r  t h ^  may re m a in  
i n  t h e  t r i b u t a r i e s  u n t i l  f a l l  an d  b e g in  t h e i r  dow nstream  m ig r a t io n  a t  
t h a t  t im e #
Many o f  t h e  c h a r s  f o l lo w  a  m ig r a to r y  b e h a v io r  p a t t e r n ,  i ^ r u l e s  
( 1952) ,  i n  w o rk in g  w i th  t h e  anadron tous fo rm  o f  t h e  A r c t ic  c h a r  (Cymond 
^ 9 4 ^  c o n s i d e r s  t h e  d o l l y  v a rd e n  / S a l v e l i n u s  m alm a7 t o  b e  a  s u b s p e c ie s
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o f  t h o  A r c t i c  c h a r  / S a l v e l l n u s  a lp i n u s T )* fo u n d  t h a t  t h e  young  re m a in e d  
i n  f r e s h  w a te r  f o r  o n e  y e a r  b e f o r e  m ig r a t in g  t o  t h e  sea . G ra in g e r  (1 9 5 3 )  
fo u n d  t h a t  t h e  A r c t i c  c h a r  r e m a in e d  i n  f r e s h  w a te r  a f t e r  spaw n ing  an d  
d i d  n o t  r e t u r n  t o  t h e  s e a  u n t i l  a f t e r  i c e  break>*up i n  t h e  s p r i n g .  Re­
t u r n  t o  f r e s h  w a te r  o c c u r r e d  i n  l a t e  J u l y  a n d  c o n t in u e d  u n t i l  e a r l y  Sep­
t e m b e r .  The f i r s t  m i g r a t i o n  o f  Im m a tu re  f i s h  t o  t h e  s e a  o c c u r r e d  d u r in g  
t h e  f i f t h ,  s i x t h ,  a n d  s e v e n th  sum m ers. DeLaey ( 1 9 4 1 ) ,  i n  s t u d i e s  o f  t h e  
anadXHXBOUS A la s k a n  c h a r  ( S a l v e l i n u s  m alm a) .  fo u n d  t h a t  t h e  a d u l t s  m i­
g r a t e d  Arom f r e s h  t o  s a l t  w a te r  i n  H sy a n d  J u n e  a n d  r e t u r n e d  t o  f r e s h  
% reter f rx m  t h e  e n d  o f  J u l y  u n t i l  e a r l y  S e p te m b e r , p r i o r  t o  sp a w n in g . 
T ag g ed  f i s h  show ed a  d e f i n i t e  te n d e n c y  t o  r e t u r n  t o  t h e  s tr e a m  i n  vd iich  
t h e y  w e re  t a g g e d .
l i t t l e  i s  known o f  t h e  h a b i t s  o f  t h e  d o l l y  v a rd e n  w h ich  a r e  fo u n d  
i n l a n d ,  b u t  t h e  i n d i c a t i o n s  a r e  t h a t  t h e s e  f i s h  a l s o  may m ig r a te  f o r  c o n ­
s i d e r a b l e  d i s t a n c e s  i n  m ak in g  a  p a w n in g  jo u r n e y .  I n  w e s te r n  M o n tan a , 51 
m a tu r e  d o l l y  v a r d e n  w e re  t r a p p e d  i n  e a r l y  A u g u st a t  t h e  m o u th s o f  tw o 
s t r e a m s  n e a r  Thom pson F a l l s .  T h ese  f i s h  r e p r e s e n t e d  m ig r a n ts  fro m  t h e  
C la iic  Folk: H iv e r  a n d  p o s s i b l y  fro m  a s  f a r  d o w n stream  a s  Lake F e n d  O r e i l l e ,  
Id a h o  (B ru n s o n , 1 9 5 2 ) .  The i n f o r m a t i o n  o b t a i n e d  o n  t h e  d o l l y  v a rd e n  
s i n c e  t h e  s tu d y  w as b e g u n  i n  1953 i s  n o t  s u f f i c i e n t  f o r  a  p r e s e n t a t i o n  o f  
t h e  c o n p l e t e  p a t t e r n  o f  m ig r a t i o n  a s  i t  o c c u r s  i n  t h e  F la th e a d  d r a in a g e .  
H o w ev er, c e r t a i n  c o n c lu s io n s  m ay b e  d raw n  fro m  c o n s i d e r a t i o n  o f  t h e  d a t a  
a v a i l a b l e .  T he im m a tu re  f i s h  a r e  p r e s e n t  i n  t h e  t r i b u t a r i e s  u n t i l  t h e y  
a r e  tw o  o r  t h r e e  y e a r s  o l d  (n o  o b s e r v a t i o n s  w e re  m ade l a t e r  i n  t h e  y e a r  
t h a n  O c t o b e r ) .  T h ^ r  p r o b a b ly  re m a in  i n  t h e  s t r e a m  o v e r  w in t e r  an d  m i­
g r a t e  d o w n s tre a m  d u r in g  t h e  h ig h - w a te r  p e r i o d  i n  t h e  s p r in g  v h e n  th e y  a r e
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t h r e e  a n d  f o u r  y e a r s  o l d ,  x i t h  t h e  m a j o r i t y  b e in g  t h r e e  y e a r s  o l d .  No 
f o u r - y e a r - o l d  f i s h  v e r e  t a k e n  i n  a n y  o f  t h e  p a w n in g  s t r e a m s .  T h is  a g e  
c l a s s  i s  p r e s e n t  i n  F l a th e a d  L ake (B ru n s o n , u n p u b l i ^ e d ) .  M ig r a t io n  o f  
t h e  s p a w n e rs  f ro m  F la th e a d  L ake e v i d e n t l y  b e g in s  i n  t h e  e a r l y  s p r in g  en d  
c o n t i n u e s  t h r o u g h o u t  t h e  sum m er. The m a tu r e  f i s h  e n t e r  t h e  t r i b u t a r i e s  
fro m  e a r l y  J u l y  t o  t h e  m id d le  o f  O c to b e r  o r  l a t e r ,  b u t  t h e  g r e a t e s t  num­
b e r  a r r i v e  i n  l a t e  A u g u s t a n d  e a r l y  S ep tem b er*  A f t e r  sp a w n in g , t h e  d o l l y  
v a r d e n  r e t u r n  t o  t h e  r i v e r  a n d  t h e n  m ig r a t e  d o w n stream  t o  F la th e a d  Lake* 
Some f i s h  spaw n a s  e a r l y  a s  A u g u s t e n d  m ay l e a v e  t h e  spaw n ing  a r e a  a t  
o n ce*  O th e r s  a r e  s t i l l  p r e s e n t  i n  Wie u p p e r  N o r th  F o rk  a f t e r  t h e  f i r s t  
o f  N ovem ber. % e  q u i c k e s t  r e t u r n  t o  F l a th e a d  L ake fro m  t h e  sp aw n in g  a r e a  
( o v e r  1 0 0  m i l e s )  w as t h a t  o f  a  f i s h  r e p o r t e d  c a u g h t  o n e  m on th  a f t e r  i t  
w as t a g g e d  ( T a b le  X X I I I ) .  The m a tu re  f i s h  f e e d  h e a v i l y  a f t e r  t h e i r  r e ­
t u r n  a n d  a r e  a p p a r e n t l y  q u i t e  a c c e s s i b l e  t o  t h e  a n g l e r s  who f i s h  o n  t h e  
l a k e  d u r in g  t h e  w i n t e r .
T h e  r e c o v e r y  o f  s i x  t a g s  i n  f o u r  m o n th s  ( T a b le  X X III)  a p p e a r s  
h i g h  w hen o n e  c o n s i d e r s  t h e  s i s e  o f  F l a th e a d  L ake a n d  t h e  f a c t  t h a t  n o t  
o v « r  150 m a tu r e  f i s h  w e re  a v a i l a b l e  fro m  t h e  1954  ta g g in g  p ro g ra m . No 
i n f o r m a t i o n  i s  a v a i l a b l e  o n  t h e  w i n t e r  h a r v e s t  o f  d o U y  v a r d e n .  I t  may 
b e  t h a t  t h e  a d d i t i o n a l  c a t c h ,  f o l lo w in g  t h e  r e g u l a r  f i s h i n g  s e a s o n ,  i s  
g r e a t  e n o u g h  t o  h a v e  a n  a d v e r s e  e f f e c t  o n  t h e  p r e s e n t  r e d u c e d  p o p u l a t i o n .  
U n d e r e x i s t i n g  r e g u l a t i o n s  t h e  m ig r a to r y  d o l l y  v a r d e n  d o e s  n o t  b e n e f i t  
f ro m  a  c l o s e d  s e a s o n  a t  a n y  t im e  o f  t h e  y e a r .
M a t u r i t y
T he c u t t h r o a t  t r o u t  o f  t h e  N o r th  F o rk  spaw n w hen th e y  a r e  t h r e e ,  
f o u r ,  a n d  f i v e  y e a r s  o l d .  O ld e r  f i s h  may sp aw n , b u t  n o n e  w as t a k e n  
d u r i n g  t h e  p e r i o d  o f  t h i s  s t u d y .  Many t h r e e - y e a r - o l d  f i s h  a r e  im m a tu re .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
61
a n d  o n ly  a  few  f i v e - y e a r - o l d s  a r e  t o  b e  fo u n d . I t  may b e  c o n c lu d e d , from  
t h e  e v id e n c e  a v a i l a b l e ,  t h a t  t h e  m a j o r l ^  o f  t h e  n a t i v e  c u t t h r o a t  o f  t h i s  
d r a in a g e  spaw n n o t  m ore t h a n  tw ic e  d u r in g  t h e i r  l i f e t i m e ,  and  many ^ a w n  
o n ly  o n c e .
M a tu re  c u t t h r o a t  w e re  fo u n d  t o  b e  r i p e  th ro u g h  t h e  m onth o f  May, 
a n d  m any w e re  s t i l l  r i p e  a f t e r  t h e  m id d le  o f  J u n e .  S c h u l t i  (1 9 4 1 ) i n  
w r i t i n g  o f  t h e  c u t t h r o a t  o f  G l a c i e r  N a t io n a l  P a r k ,  s t a t e d  t h a t  spaw ning  
to<&  p l a c e  a s  e a r l y  a s  M arch an d  o f t e n  a s  l a t e  a s  J u ly  and  A u g u st. How­
e v e r ,  o b s e r v a t i o n s  m ade d u r in g  t h i s  s tu d y  show ed t h a t  c u t t h r o a t  c a u g h t  
I n  t h e  N o rth  F o rk  b y  f is h e rm e n  h a d  c o m p le te d  «paw ning by  e a r l y  J u l y .  I n  
J u n e  o f  1 9 5 4 , o b s e r v a t i o n s  o f  c u t t h r o a t  spaw ning  w e re  made i n  two s t r e a m s .  
On J u n e  1 7 , t h r e e  p a i r s  w e re  s e e n  spaw ning  I n  L an g fo rd  C re e k , and  o n  Ju n e  
1 9 ,  o n e  fe m a le  a n d  f o u r  s m a l l e r  m a le s  w ere  s e e n  o n  a  spaw ning b e d  I n  Moose 
C r e ^ «  A lth o u g h  s e v e r a l  o t h e r  s t r e a m s ,  a l l  u s e d  b y  p a w n in g  c u t t h r o a t  
i n  p r e v io u s  y e a r s ,  w e re  c h e c k e d , no o t h e r  m a tu re  f i s h  o r  b e d s  w ere  l o ­
c a t e d .
S a c h  y e a r  d o l l y  v a rd e n  m ig r a te  up t h e  N o rth  F o rk  from  F la th e a d  
L ak e . A lth o u g h  m a t u r i t y  may b e  re a c h e d  a t  t h e  ag e  o f  f i v e ,  many do n o t  
spaw n u n t i l  t h e y  a r e  s i x  y e a r s  o l d .  No f i s h  y o u n g e r  th a n  f i v e  o r  o l d e r  
t h a n  e i g h t  y e a r s  w ere  fo u n d  i n  t h e  spaw n ing  r u n .  The s m a l l e s t  o f  o v e r  
2 0 0  m a tu re  f i s h  w as 1 9 .3  I n c h e s ,  an d  many w ere  o v e r  3 0  in c h e s  lo n g  
( F i g u r e s  4  a n d  5 ) .
I t  I s  o f  i n t e r e s t  t o  coirç>are t h e  age  an d  m a t u r i t y  o f  t h e s e  f i s h  
w i th  t h a t  o f  c h a r s  i n  o t h e r  r e g i o n s  o f  N o rth  A m erica . K i l l e r  (1952 ) r e ­
p o r t s  t h a t  a  m a tu re  m a le  d o l l y  v a rd e n  from  N evada w as I 69 mm. ( 6 .7  i n c h e s )  
I n  s t a n d a r d  l e n g t h .  M i l l e r  (1 9 4 9 ) d e s c r ib e d  d o l ly  v a rd e n  from  A lb e r ta  
w h ic h  w ere  lo a tu re  a t  t h r e e  y e a r s  o f  a g e .  A verage  f o r k  le n g th  o f  t h e s e
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n s h  w as 9 * 7  in c h e s  a t  t h r e e  y e a r s  a n d  1 5 .9  I n c h e s  a t  n in e  y e a r s *
D e la c y  a n d  H o r to n  ( 1 9 4 2 ) ,  I n  s tu d y in g  a n  an ad ro m o u s fo rm  o f  t h e  
d o l l y  v a r d e n  i n  t h e  K a r lu k  d r a in a g e  o f  A la s k a ,  fo u n d  t h a t  t h e  m a j o r i t y  
o f  a d u l t s  r a n g e d  frtw a 3 5  t o  4 5  cm* (1 3 * 9  -  1 7 .8  i n c h e s )  i n  t o t a l  l e n g th *  
T he l a r g e s t  f i s h  m e a su re d  w as 72 cm, ( 2 8 .3  i n c h e s )  lo n g *  K o n m ig ra to iy  
A r c t i c  c h a r  p r e s e n t  i n  t h e  sam e w a te r s h e d  r e a c h e d  a  maximum l e n g t h  o f  
5 5  cm* (2 1 * 7  i n c h e s ) .
S e a - r u n  A r c t i c  c h a r  f ro m  t h e  w e s t  c o a s t  o f  H udson  w e re  fo u n d  
b y  S p r u l e a  (1 9 5 2 )  t o  m a tu r e  a t  t h e  a g e  o f  n in e  a n d  r e a c h  a n  a g e  o f  22  o r  
m ore y e a r s .  F o rk  l e n g t h  o f  t i i e  s m a l l e s t  m a tu re  f i s h  w as 19 in c h e s *  Max­
imum s i z e  w as r e p o r t e d  a s  b e in g  3 6  in c h e s *  L a n d - lo c k e d  foxm s w ere  much 
s m a l l e r  a n d  m a tu re d  a t  t h e  a g e  o f  tw o o r  t h r e e  y e a r s *  A c c o rd in g  t o  
D unbar a n d  H i ld e b r a n d  ( 1 9 5 2 ) ,  m a tu r e  l a n d - lo c k e d  A r c t i c  c h a r  fro m  U ngava 
B ay r a n g e d  fro m  2 ,2  t o  6 . 7  i n c h e s  i n  f o r k  l e n g t h .
A lth o u g h  t h e  sp aw n in g  p o p u l a t i o n  o f  d o l l y  v a rd e n  fro m  t h e  N o rth  
F o rk  i s  co m p o sed  o f  f i s h  b e tw e e n  t h e  a g e s  o f  f i v e  a n d  e i g h t ,  i t  c a n n o t  b e  
a ssu m e d  t h a t  sp a w n in g  o c c u r s  a n n u a l ly  a f t e r  m a t u r i t y  h a s  b e e n  re a c h e d *  
R e c o rd s  f ro m  F l a th e a d  L ake show t h a t  a d u l t s  o f  an y  s i z e  may h a v e  r e d u c e d  
g o n a d s  d u r in g  t h e  sp a w n in g  s e a s o n  (B ru n s o n , u n p u b l i s h e d ) .  T h is  c o n d i t i o n  
h a s  a l s o  b e e n  r e p o r t e d  i n  t h e  d o l l y  v a r d e n  b y  DeLacy an d  M orton  (1 9 4 2 )  an d  
i n  t h e  A r c t i c  c h a r  b y  i ^ r u l e a  (1 9 5 2 )  a n d  b y  G r a in g e r  ( 1 9 5 3 ) .
From  t h e  i n f o r m a t i o n  a v a i l a b l e  a t  t h i s  t i m e ,  i t  i s  t h e  a u t h o r 's  
o p i n io n  t h a t  a p p r o x im a te ly  95  p e r  c e n t  o f  t h e  d o l3 y  v a rd e n  o f  t h e  F la th e a d  
d r a i n a g e  do  n o t  m a tu r e  u n t i l  t h e y  a r e  2 2  in c h e s  l o n g .  At l e a s t  a  p a r t  o f  
t h e  a d u l t  p o p u l a t i o n  d o e s  n o t  spaw n a n n u a l ly  a f t e r  m a t u r i t y  h a s  b e e n  
r e a c h e d ,  a n d  i t  i s  p r o b a b le  t h a t  t h e  m a j o r i t y  do spaw n m ore  t h a n  tv j ic e .
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Ko d i r e c t  e v id e n c e  o f  hom ing waa o b ta in e d  d u r in g  t h i s  s tu d y .  O f 
tw e lv e  m a tu re  f i s h  tag g e d , o n  T r a l lc r o e k  i n  1 9 5 3 , none  w as re c o v e re d  from  
t h e  spaw n ing  r u n  id iic h  p a s s e d  th ro u g h  a  w e ir  o p e r a te d  on  t h a t  s t r e a ja  i n  
1954e T h ese  f i s h  may h a v e  spaw ned i n  some o t h e r  s tr e a m  o r ,  m ore p ro b a b ly ,  
may h a v e  re m a in e d  i n  F la th e a d  Lake an d  n o t  h a v e  spaw ned i n  1954# F u tu re  
r e c o v e r i e s  o f  f i s h  ta g g e d  d u r in g ,  t h e  s tu d y  may h e lp  t o  an sw er some o f  t h e  
r e m a in in g  q u e s t io n s #
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SPAWNING HABITS OF THE DO11% VARDEN
I n t r o d u c t i o n
A lth o u g h  t h e  d o l l y  v s r d e n  i s  & common f i s h  i n  mazy a r e a s  o f  iK>x*th- 
w e s t e m  U n i te d  S ta te s *  w e s te r n  C anada, and, A la sk a , l i t t l e  in fo r m a t io n  o n  
i t s  spaw nizïg h a b i t s  i s  t o  b e  fo u n d  i n  t h e  l i t e r a t u r e .  P r i o r  t o  t h e  t im e  
t h a t  t h e  N o r th  Fork  s tu d y  w as b e g u n , t h e  a u th o r  h a d  o c c a s io n a l ly  o b se rv e d  
d o l l y  v a rd e n  spaw ning  i n  some o f  t h e  t r i b u t a r i e s  o f  t h a t  r i v e r .  When th e  
o p p o r t u n i t y  w as p r e s e n t e d ,  i n  t h e  c o u r s e  o f  c a r r y in g  o u t  o t h e r  f i s h e r i e s  
w ork  o n  t h e  N o rth  Fork  i n  1953 and  1 9 5 4 , a d d i t i o n a l  o b s e r v a t io n s  w ere  
m ade \d ie n e v e r  s p a r e  t im e  w as a v a i l a b l e .
The S tre am  S e le c te d
M ost o f  t h e  WDik; w as done on  T r a i l c r e e k  b e c a u se  o f  i t s  p a s t  h i s t o r y  
a s  a n  e x c e l l e n t  d o l l y  v a rd e n  p a w n in g  s tr e a m  and  i t s  a c c e s s i b i l i t y .  
T r a i l c r e d f i  a r i s e s  i n  t h e  W h l te f i s h  M o u n ta in s  a t  an  e l e v a t i o n  o f  6 ,0 0 0  
f e e t  en d  d ro p s  t o  3 ,8 0 0  f e e t  a t  i t s  c o n f lu e n c e  w i th  t h e  N o rth  Fork  e ig h t ­
e e n  m i l e s  d o w n stream . A u n iq u e  f e a t u r e  o f  t h i s  s tre a m  i s  t h e  f a c t  t h a t ,  
e x c e p t  d u r in g  t h e  s p r in g  end  e a r l y  summer, i t s  u p p e r  h a l f  i s  s e p a r a te d  
fro m  t h e  lo w e r  b y  a  c e n t e r  s e c t i o n  w h ich  f lo w s  u n d e rg ro u n d  f o r  tw o m i le s .  
The d o l l y  v a rd e n  ^ a w n  i n  t h e  s e v e z w n ile - lo n g  lo w e r s t r e a m . F i r e  sw ept 
t h e  v a l l q y  y e a r s  a g o , and i t  i s  now grow n up t o  l a r c h  and lo d g e p o la  p i n e .  
H ow ever, much o f  t h e  s tre a m  w in d s  th ro u g h  s m a ll  meadows w here o n ly  a  few  
t r e e s  a n d  s c a t t e r e d  b u s h e s  l i n e  th e  b a n k s . D uring  th e  spaw ning se a so n  
t h e  s t r e a m  em erg in g  from  t h e  u n d e rg ro u n d  s e c t i o n  m a in ta in e d  a  c o n s ta n t  
t e m p e r a tu r e  o f  43® F . and  d id  n o t  r i s e  mozre th a n  a  few  d e g re e s  b y  th e  
t im e  i t  h a d  re a c h e d  th o s e  f i s h  w hich  w ere  p a w n in g  t h e  f a r t h e s t  d o im stream . 
Deep p o o l s ,  o l d  lo g  ja m s , and  o v e rh a n g in g  b a r k s  p ro v id e  r e s t i n g  p l a c e s  and
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c o v e r  f o r  e a r l y  a r r i v a l s *  I n  g e n e r a l ,  t h e  s tre a m  b e d  c o n s i s t s  o f  s a n d , 
g r a v e l ,  r u b b l e ,  and  b o u ld e r s *  Volume o f  f l^ w  i n  t h e  e a r l y  f a l l  i s  eqpprox- 
i m a t e l y  1 0 0  e . f . s .  V e lo c i ty  i s  a b o u t  s i x  f e e t  p e r  seco n d  i n  t h e  f a s t  
'w a te r#
Ttie S eason  o f  aiming;
Spavgiin g  o c c u r s  a s  e a r l y  a s  t h e  m id d le  o f  A u g u s t, and  a  few  f i s h  
may n o t  spaw n u n t i l  l a t e  O c to b e r  o r  e a r l y  November* H ow ever, t h e  p e ak  
o f  t h e  spaw n ing  s e a s o n  I s  r e a c h e d  d u r in g  t h e  m onth  o f  S e p t^ b e r #  f i s h e r ­
m en r e p o r t e d  c a tc h in g  s p e n t  d o l l y  v a rd e n  i n  C anada d u r in g  A u g u s t, an d  a  
s p e n t  f e m a le  w as t a k e n  i n  C o a l C reek  w e i r  on  A ugust 2 3 ,  1954# A p a i r  o f  
r i p e  f i s h  e n t e r e d  t h e  T r a i l c r e e k  w e i r  o n  O c to b e r  1 2 , 1954 ( t h e  l a s t  day
i t  w as o p e r a t e d ) ,  en d  a  r i p e  fe m a le  w as t a k e n  a t  t h e  K lsh en eh n  w e ir  o n
O c to b e r  3 1 ,  1 9 5 3 .
O th e r  i n v e s t i g a t o r s  h a v e  c o n c lu d e d  from  t h e  d ev e lo p m en t o f  t h e  
g o n a d s  t h a t  b o th  t h e  d o l l y  v a rd e n  and  t h e  A r c t ic  c h a r  ^ a w n  i n  t h e  f a l l .
The o n ly  r e c o r d e d  o b s e r v a t io n  i s  t h a t  o f  Needham axui V aughan (1 9 5 2 ) who
w i tn e s s e d  t h e  spaw n ing  o f  a  p a i r  o f  d o l ly  v a rd e n ,  i n  a  t r i b u t a r y  o f  t h e  
C la rk  F o rk  E lv e r  i n  Xdaiu> o n  November 6 ,  1 9 5 1 .
T hose  f i s h  vdJlch m ig r a te  up t h e  r i v e r  d u r in g  t h e  summer o f t e n  
t r a v e l  i n  s c h o o ls #  Some o f  t h e s e  s c h o o l s ,  num bering  from  20  to  3 0  f i s h ,  
w ere  o b s e rv e d  fro m  h ig h  r i v e r  b a n k s  and  from  a  lo w «-fly ing  a i r p l a n e  by  th e  
a u th o r#  S c h o o ls  o f  o v e r  2 00  f i s h  h a v e  b e en  r e p o r t e d  s e e n  i n  Canada by  
f ish e rm e n #  One o f  t h e s e  s c h o o ls  w as o b s e rv e d  i n  H ow ell C reek  d u r in g  
A u g u st o f  1954# ScHne o f  t h e  e a r l i e s t  a r r i v a l s  e n t e r  T r a i l c r e e k  i n  J u l y ,  
b u t  t h e  m a j o r i t y  a r r i v e  d u r in g  t h e  m onth  o f  A ugust and  i n  e a r l y  Septem ber# 
T h o se  f i s h  a r r i v i n g  e a r l y  may r e s t  i n  t h e  deep  p o o ls  f o r  a  m onth o r  lo n g e r  
b e f o r e  t h ^  ^ a w n #  l i t t l e  a c t i v i t y  i s  e x h ib i t e d  d u r in g  t h i s  t im e ,  and
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t h e  H a h  do l i t t l e  i f  any  f e e d in g .  B runson  (1 9 5 2 ) a l s o  I n d ic a te d  t h a t  
t h e  d o l l y  v a rd e n  do n o t  f e e d  d u r in g  t h e  spaw ning r u n .
F is h  e n te r in g  t h e  s tre a m  th ro u g h o u t  t h e  p e ak  o f  t h e  ru n  o f t e n  
t r a v e l  i n  g r o u p s .  L a te - s e a s o n  m ig ra n ts  a p p e a re d  t o  t r a v e l  i n  p a i r s .  O f 
t h e  23 l a t e  a r r i v a l s  ir tiic h  p a s s e d  th ro u g h  t h e  T r a i lc r e e k  w e ir  i n  l a t e  Sep­
te m b e r  a n d  e a r l y  O c to b e r  o f  1954 (T a b le  X IV ), t h e  l a r g e s t  number t o  e n t e r  
t h e  w e i r  i n  o n e  d a y  was f o u r ,  a  m ale  an d  fem a le  w e ig h in g  15 p o unds e a c h , 
a  th r e e - p o u n d  m a le , an d  a  fo u r-p o u n d  fe m a le . One m ale  a r r i v e d  w ith  two 
fe m a le s  I f o u r  fe m a le s  a r r i v e d  s i n g l y ,  an d  a l l  o t h e r s  w ere  i n  p a i r s .
The Spaw ning P o p u la t io n
D u rin g  t h e  suom er an d  e a r l y  f a l l  o f  1952 , p e r s o n n e l  o f  t h e  M ontana 
F i s h  a n d  Game O ^ a r tm e n t  o p e r a te d  a  w e ir  o n  T r a i l c r e e k  f o r  th e  p u rp o se  o f  
c o l l e c t i n g  d o l l y  v a rd e n  e g g s , i^ p ro x im a te ly  150 f i s h  h ad  m ig ra te d  up th e  
s tr e a m  d u r in g  t h a t  p e r i o d  ( p e r s o n a l  com m un ica tion  w ith  F rank  S te f a n lc h ,  
F i s h e r i e s  B i o l o g i s t ) .
I n  l a t e  S ep tem b er an d  e a r l y  O c to b e r  o f  1953 , t h e  a u th o r  made a  
e o n ç ile te  s u rv e y  o f  t h e  lo w e r se v e n  m i le s  o f  T r a i l c r e e k .  Rrom t h e  number 
o f  spaw ning  b e d s  an d  f i s h  s e e n , i t  w as c a l c u l a t e d  t h a t  t h e  spaw ning ru n  
f o r  t h a t  y e a r  p ro b a b ly  t o t a l e d  b e tw een  50 an d  60 f i s h .  I n  1954 , 145 d o l ly  
v a r d e n  w ere  c o l l e c t e d  i n  T r a i l c r e e k  w i th  t h e  a i d  o f  a  two-way w e ir  and  
sh o c k in g  e q u ip m e n t. A few  f i s h  h a d  p ro b a b ly  spawned and  l e f t  t h e  s tre a m  
b e f o r e  t h e  w e ir  was i n s t a l l e d .  Some f i s h  w ere s t i l l  above  th e  w e ir  a t  
t h e  t im e  i t  w as rem oved , and o n e  p a i r  h a d  spaw ned i n  th e  p o o l  b e lo w  th e  
w e i r .  The spaw ning r u n  f o r  t h i s  y e a r  was c o n s e r v a t iv e ly  e s t im a te d  a t  
160  f i s h .
F ig u re  No. 6  shows t h e  le n g th - f r e q u e n c y  d i s t r i b u t i o n  o f  a l l  f i s h  
w h ic h  w ere  h a n d le d .  F ig u re  No. 7  shows a  le n g th - f r e q u e n c y  c o m p a riso n  o f
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F ig u re  6 .  L e n g th -f re q u e n c y  h is to g ra m  o f  145 d o l ly  v a rd e n  fro m  t h e  1954 
T r a i lc r e e k  spaw ning run#
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f l g u r «  7* le n g th - f r e q u e n c y  h ia to g ra m  o f  81  fe m a le  and  64  m a le  d o U y  
v a rd e n  from  t h e  1954 T r a i l c r e e k  p a w n in g  r u n .
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m a le s  an d  fem ales*  Age d e te r m in a t io n s  b a s e d  npon s c a l e  r e a d in g s  showed 
t h a t  t h e  m a tu re  f i s h  ra n g e d  from  f i v e  t o  e ig h t  y e a r s  o ld *  T hese f o u r  age  
c l a s s e s  a r e  a p p a re n t  i n  t h e  le n g th - f r e q u e n c y  h is to g ra m s  f o r  each  s e x .  
M ininom  and  maximum l e n g th s  f o r  m a le s  and  fe m a le s  a r e  a l s o  s im ila r*  
D evelopm ent o f  S econdary  Sex C h a ra c te r s
The s e x  o f  m a tu re  d o l ly  v a rd e n  w hich  a r e  c a u g h t i n  t h e  NbrUi Fork  
e a r l y  i n  t h e  s e a s o n  c a n n o t  b e  d e te rm in e d  from  e x t e r n a l  a p p e a ra n c e . The 
o l iv e - g r e e n  b ack  and  s i d e s  a r e  y e l lo w - f le c k e d  w ith  s p o ts  t h e  s i z e  o f  th e  
p u p i l  o r  s n a l l e r  an d  sh ad e  t o  a  s l l v e r y - W i l t e  b e l ly *  F in s  a r e  g ra y -g r e e n .  
The spaw ning  c o lo r s  d e v e lo p  d u r in g  t h e  m onth o f  A ugust and  a r e  a t  t h e i r  
p e a k  i n  S ^ te m b e r*  A m arked c h an g e  o c c u r s  i n  t h e  m ales*  The lo w e r jaw  
d e v e lo p s  a  p ro n o u n ced  hook  w hich  c u rv e s  upw ard  t o  m eet a  deep  g ro o v e  i n  
th e  u p p e r  ja w . The s c a l e s  become d e e p ly  embedded and  c a n n o t b e  rem oved 
b y  h a rd  sc rew in g *  I n  t h e  m o st h ig h ly - c o lo r e d  m a les  th e  b e l l y  a c q u ir e s  a  
b r i g h t  g o ld e n  o r  r e d -o ra n g e  hue  w hich  d i f f u s e s  d o r  s a l ly *  A ll  f i n s  e x c e p t 
t h e  d o r s a l  a ik l a d ip o s e  becom e a  d e ^  red *  The lo w er r a y  o f  th e  c a u d a l  
an d  t h e  a n t e r i o r  m a rg in s  o f  t h e  a n a l ,  p e l v i c ,  and  p e c t o r a l  f i n s  a r e  
p ro m in e n tly  W iite*  Body ^ o t s  becam e a  b r i g h t  r e d .  C o lo r  c h an g e s  i n  
t h e  f o n a le  a r e  p a t t e r n e d  a f t e r  th o s e  o f  t h e  m ale  b u t  d ev e lo p  t o  a  much 
l e s s e r  d e g re e .
De Lacy and  M orton  (1 9 4 2 ) s t a t e  t h a t  t h e  K a rlu k  d o l ly  v a rd e n  does 
n o t  e x h i b i t  t h e  w h ite  m a rg in  on  t h e  p e c t o r a l s  o r  on t h e  low er r a y  o f  t h e  
c a u d a l  f in *  I n  g e n e r a l ,  o t h e r  spanm ing c o l o r a t i o n  i s  i n  ag reem en t w ith  
t h a t  o f  t h e  F la th e a d  d o l ly  vard en *
The Spaw ning S i t e
A t o t a l  o f  e ig h te e n  spaw ning b e d s  w as l o c a te d  i n  T r a i lc r e d k  d u r in g
1 9 5 3 , an d  a  p a r t i a l  su rv e y  made i n  1954 p ro d u c e d  in fo rm a t io n  on  46  more*
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Many w ere lo c a te d  soon  a f t e r  a  p a ir  o f  f i s h  had s e le c t e d  a spawning s i t e ,  
and developm ent was o b serv ed  a t  fre q u en t in t e r v a l s  u n t i l  th e  redd was 
con çileted *  The f i r s t  p a ir  o f  f i s h  to  ch oose  a lo c a t io n  i n  a  p o o l would  
u s u a l ly  occupy an a rea  a t  i t s  sh a llo w  low er end j u s t  i n  fr o n t  o f  th e  f a s t  
w a te r . There th e  c u r r e n t  i s  m oderate and th e  w ater  about one f o o t  d e ^ .  
L ater a r r iv a l s  showed a  c o n s id e r a b le  v a r ie t y  i n  t h e ir  lo c a t io n  o f  spawn­
in g  s i t e s *  Redds w ere lo c a te d  a t  th e  s id e ,  f r o n t ,  or  c e n te r  i n  some 
p o o l s .  M ost were i n  th e  op en , b u t some w ere found under l o g s ,  overhang­
in g  b u sh e s , o r  rock  le d g e s .  In  one in s ta n c e  a  sm a ll p a ir  had b u i l t  t h e ir  
redd under a  s e c t io n  o f  th e  stream  baidc. A ten-pound m ale, to o  la r g e  t o  
sq u eeze  under th e  bank, I s y  i n  a tten d a n ce  o u t s id e .  In  no in s ta n c e  was a  
redd  lo c a te d  e i t h e r  i n  f a s t  w ater o r  i n  backw ater. Many o f  th o se  s i t e s  
u sed  by  f i s h  i n  th e  f a l l  o f  1953 w ere a g a in  u sed  by o th e r  f i s h  in  1954» 
p ro v id ed  t h a t  th e  stream  b ed  had n o t  been  a l t e r e d  during th e  ^ r in g  run­
o f f .
Water depth o v e r  th e  red d s d id  n o t  vary  g r e a t ly .  The m a jo r ity  
w ere ap p rox im ately  one f o o t  deep a t  th e  t a i l  end and e ig h te e n  in c h e s  d e ^  
a t  th e  head  ( f o r  red d s c o n str u c te d  a t  th e  t a i l  o f  a  p o o l  th e r e  th e  bottom  
s lo p e d  u p v a rd ). Hot o v er  o n e - h a l f  dozen red d s were i n  w ater o v er  two 
f e e t  d eep , b u t many w ere i n  w ater  so  sh a llo w  th a t  th e  d o r sa l f i n s  o f  th e  
p a w n in g  p a ir  would p r o j e c t  o u t o f  th e  w ater f o r  a  p a r t  o f  th e  t im e .
A l l  o f  th e  spawning beds were lo c a te d  on  a g r a v e l  bottom . Two 
w ere fou n d  i n  th ic h  o v e r  o n e -h a lf  o f  th e  bottom  m a te r ia l  was sand , b u t  
a l l  o th e r s  c o n ta in e d  l i t t l e  o r  no send# G ravel s i z e  v a r ie d  fn>m f in e  t o  
c o a r se  ( f i n e ,  under one in c h ;  medium, one t o  two in c h e s ;  c o a r s e , ov er  two 
in c h e s  i n  d ia m eter ) and u s u a l ly  c o n ta in e d  many la r g e  s to n e s  fo u r  t o  s i x  
in c h e s  i n  d ia m e ter . The m a jo r ity  o f  b ed s were lo c a te d  on  a  bottom
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c o n s i s t i n g  o f  a  m ix tu re  o f  m edium ->eoarse g ra v e l*
The s i z e  o f  th e  com pleted  red d  v a r ie d  propoartionateüy w ith  th e  
s i z e  o f  th e  spaim ing fa a a le *  The s m a lle s t  redd se en  was two f e e t  in  
diam eter* The la r g e s t  w as e ig h t  f e e t  w ide and s ix t e e n  f e e t  long* The 
average  s i z e  was f i v e  f e e t  w ide by e ig h t  f e e t  long* Shape was rou gh ly  
r e c ta n g u la r  w ith  th e  lo n g  a x i s  a lw ays p a r a l l e l  to  th e  current* The 
sm a ller  b ed s ten d  t o  b e  round o r  o v a l  'td iile  some o f  th e  la r g e r  may be 
p ea r-sh a p ed  w ith  th e  «qaex fa c in g  e i t h e r  up o r  downstream*
I n  1953» when t h e  r u n  w as sm a ll»  t h e r e  was seldom  more th a n  one 
p a i r  o f  spaw ning  f i s h  i n  a  p o o l  a t  o n e  tim e»  and  few  p o o ls  c o n ta in e d  two 
r e d d s  e v e n  a t  t h e  end o f  t h e  season*  I n  1954» a s  many a s  f o u r  p a i r s  o f  
f i s h  w ere  s e e n  on  t h e i r  i n d i v i d u a l  r e d d s  i n  one  p o o l  a t  a  g iv e n  tim e* 
T w e n ty - th re e  r e d d s  w ere  fo u n d  i n  one  3 0 0 -y a rd  s tre a m  s e c t i o n  udiich h ad  
c o n ta in e d  o n ly  f i v e  r e d d s  t h e  p r e v io u s  y e a r*  Sœae o v e r la p p in g  o f  re d d s  
was n o te d  id ten  l a t e  a r r i v a l s  w ould  s t a r t  a  r e d d  i n  a  l o c a t io n  v a c a te d  by  
a  fe m a le  w h ich  h ad  eoflç>leted spaw ning an d  l e f t  t h e  p o o l*
Spaw ning
I n  gen era l»  m a les  are  p a ir e d  w ith  f i n a l e s  o f  th e  same s i z e  o r  some­
what m tialler* l a t e r  i n  th e  sea so n  th e r e  may be c o n s id e r a b le  v a r ia t io n  in  
t h e  s i z e  o f  e i t h e r  mate* P r io r  t o  th e  a c tu a l  spawning or  c o n s tr u c t io n  o f  
th e  red d  th e  f e n a le  f i r s t  g o e s  through  a  c a r io u s  w eaving movement in  
w hich sh e  swims from  s id e  t o  s id e  e v e r  a n  a rea  about a  fo o t  wide» The 
body i s  h e ld  c lo s e  t o  th e  stream  bottcna» b u t n o t i n  c o n ta c t  w ith  i t^  and 
t h e  w eaving may c o n tin u e  f o r  an hour o r  more w ith o u t a  pause* The move­
m ents a re  s te a d r  b u t n o t v ig o r o u s  » and a sm a ll p o ck et forms i n  th e  stream  
b ed  a s  d is tu r b e d  g r a v e l  i s  c a r r ie d  a sh o r t  d is ta n c e  away by th e  cu rren t*
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The i n i t i a l  spaw ning a c t  on  a  new b e d  was n o t  w i tn e s s e d .  However, 
t h e  spaw ning  o f  f i s h  o c cu p y in g  p a r t i a l l y - c o n s t r u c t e d  r e d d s  was s e e n  m aiy  
t im e s ,  ^ ÿ p ic a l  i s  t h a t  o f  a  p a i r  >dd.ch w as f i r s t  o b se rv e d  spaw ning on 
t h e  m o rn in g  o f  S ep tem ber 1 2 , 1954*
The re d d  w as l o c a t e d  i n  f i f t e e n  in c h e s  o f  w a te r  s i x  f e e t  from  t h e  
s t r e a m  b a n k . A b ru s h  b l in d  h a d  b e e n  b u i l t  a t  t h e  w a t e r 's  edge so  t h a t  
t h e  f i s h  c o u ld  b e  w a tch ed  w i th o u t  becom ing a la rm e d . The re d d  a t  t h a t  
t im e  w as f o u r  f e e t  w ide  and  sev en  f e e t  lo n g .  I t s  sc o u re d  a p p ea ra n c e  
c a u s e d  i t  t o  s ta n d  o u t  c l e a r l y  from  th e  s tre a m  b e d . The f i n a l e ,  a  f i s h  
o f  a b o u t tw e lv e  p o u n d s , w as r e s t i n g  i n  a  sm a ll p o c k e t  w hich h ad  b een  dug 
i n  f r o n t  o f  t h e  p a r t l y  b u i l t - u p  t a i l  o f  t h e  r e d d .  The m ale  ( l a t e r  ta g g e d  
a t  t h e  w e i r )  was a  f i f t e e n - p o u n d  f i s h  w ith  a  s c a r r e d  ip p e r  ja w , a  c h a ra c ­
t e r i s t i c  w hich  made i t  p o s s ib l e  t o  i d e n t i f y  him  W ienever se e n . He h ad  
assum ed a  p o s i t i o n  a  few  f e e t  b e h in d  t h e  fe m a le  b u t  soon swam fo rw ard  
and  b e g an  m oving b a ck  and  f o r t h  above  h e r ,  h i s  body to u c h in g  h e r s  and 
q u iv e r in g  a t  e a c h  c o n t a c t .  T h is  c o n tin u e d  f o r  o n ly  a  few  m in u te s  b e fo r e  
t h e  m a le  a g a in  d ro p p e d  b a c k  t o  h i s  cu sto m ary  s p o t .  F ou r t im e s ,  a  few  
se c o n d s  a p a r t ,  h i s  m outh  opened  s l i g h t l y  and  t h e  q u iv e r in g  was r e p e a te d .  
He th e n  moved fo rw a rd  and  to o k  h i s  p l a c e  b e s id e  th e  fe m a le . W ith t h e i r  
b o d ie s  i n  c o n t a c t ,  t h e  m a l e 's  t i p p e d  s id ew ay s a t  a  s l i g h t  a n g le  to w a rd  
t h e  fe m a le ,  b o th  f i s h  o p ened  t h e i r  m ouths w ide  and q u iv e re d  v i o l e n t l y  f o r  
two se c o n d s  w h ile  a l l  swimming a c t i o n  s to p p e d . A s l i g h t  c lo u d in e s s  was 
n o te d  a s  t h e  m a le  e x tru d e d  m i l t ,  b u t  no e g g s  c o u ld  b e  se e n  b e c a u se  o f  a  
r i f f l e  on  t h e  w a te r .  The m ale  t h e n  d r i f t e d  a  few  f e e t  away from  t h e  f e ­
m a le  a s  t h e  l a t t w  tu r n e d  o n  h e r  s i d e ,  fo rm ed  an  a rc h  o f  h e r  body» and  
v ig o r o u s ly  p r o p e l l e d  h w s e l f  fo rw a rd  a lo n g  t h e  b o tto m  f o r  s i x  f e e t  by
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g iv in g  s i x  o r  se v e n  stro n g  t a i l  s t r o k e s ,  t h i s  fan n in g  a c t io n  was r e ­
p e a te d  s e v e r a l  t im e s . In  each  in s ta n c e  th e  fem ale  s ta r te d  a t  a  p o in t  
j u s t  i n  f r o n t  o f  th e  sp o t  W iere th e  eg g s  had been d e p o s ite d . D istu rb ed  
g r a v e l  was c a r r ie d  do%m tow ard th e  t a i l  o f  th e  redd by th e  c u r r e n t .
Twenty m in u tes l a t e r  th e  m ale a g a in  moved onto th e  redd b e s id e  th e  
fem ale  and rep ea ted  th e  «^aiming a c t .  He th en  d r i f t e d  away b u t retu rn ed  
w ith in  o n e -J ia lf  m inute t o  ^ aw n  a g a in  w ith  th e  fem a le . Twice more t h i s  
same r o u t in e  was r< ^ ea ted  b e fo r e  th e  fem ale  s ta r te d  h er  d ig g in g  a c t i v i t y  
W iich was c a r r ie d  o u t I n  t h e  san e manner a s  a f t e r  th e  f i r s t  spawning.
%hen t h e  p o o l  was check ed  th r e e  days l a t e r  th e  la r g e  p a ir  was p r e se n t  
b u t no a c t i v i t y  was s e e n . The redd w as ap p aren tly  com pleted* b e in g  s i x  
f e e t  w ide and f i f t e e n  f e e t  lo n g . The t a i l  s e c t io n  i n  which t iie  ^ g s  were 
b u r ied  was b u i l t  up i n t o  a  mound e ig h t  in c h e s  h ig h  and fou r  f e e t  lo n g .
The f i r s t  sQ>awning undoubted ly  ta k e s  p la c e  i n  th e  p ock et formed by 
th e  f a n a le  a s  she perform s th e  p r e lim in a ry  w eaving a c t io n . As each suc­
c e s s i v e  p a w n in g  a c t  ta k e s  p la c e*  th e  fr o n t  o f  th e  p o ck e t i s  advanced v$>- 
stream  w h ile  th e  r ea r  h a lf ,  i n  w hich th e  eg g s  are  d ep osited *  i s  g r a d u a lly  
f i l l e d  up w ith  g r a v e l  and form s th e  t a i l  o f  th e  red d . On no o c c a s io n  was 
any fem a le  ob served  t o  e x h ib i t  th e  w eaving m otion  or  move g r a v e l  w ith  th e  
a n a l f in *  a s  d e sc r ib e d  by Heedham and Vaughan (1 9 5 2 ) , w h ile  co v er in g  th e  
e g g s .  A l l  g r a v e l  u sed  t o  b u i ld  th e  t a i l  o f  th e  redd came from th e  
d ig g in g  a c t io n  above th e  ^ o t  Where th e  e g g s  w ere d e p o s ite d .
S e v e r a l p a ir s  o f  f i s h  w ere o b serv ed  t o  r e p e a t  th e  spawning a c t  a t  
in t e r v a l s  ran g in g  from  a  few  m in u tes t o  an hour o r  m ore. Presum ably th e  
e g g s  trere d e p o s ite d  a t  i r r ^ u l a r  i n t e r v a l s  throughout th e  day and spawn­
in g  c o n tin u e d  on th e  fo l lo w in g  days u n t i l  a l l  th e  eg g s  were sh ed . No
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p a w n in g  a c t i v i t y  v a c  o b serv ed  t o  occu r  a f t e r  s i x  i n  th e  evening* Occa­
s i o n a l l y  one or  botA o f  a  p a ir  m ight le a v e  th e  redd and c r u is e  around th e  
p o o l  f o r  a  sh o r t tim e  b e fo r e  r e tu r n in g  t o  l i e  q u ie t ly  o v er  th e  red d . Ex­
c e p t  v A i e n  spaw ning,  th e  m ale a lw ays assumed a p o s i t io n  a  few  f e e t  beh in d  
t h e  facaale ,
Most fem a le s  rem ained a c t iv e  on a redd fo r  th r e e  o r  fou r  days^ th e  
l a r g w  f i s h  ta k in g  lo n g e r  to  spawn than  th e  am aller* One six -p ou n d  f e ­
m ale was ob served  b eg in n in g  a  redd one a fter n o o n . On th e  fo llo w in g  day 
t h e  redd was s i x  f e e t  lo n g , two and o n e -h a lf  f e e t  w ide and th e  t a i l  se c ­
t i o n  b u i l t  np in  a  w ^  w hich in d ic a te d  t h a t  spawning had been com p leted . 
tJhen c o l l e c t e d  w ith  th e  e l e c t r i c  sh ock er , th e  fem ale  appeared t o  be sp e n t .
The m ale ta k e s  no p a r t  i n  c o n s tr u c t io n  o f  th e  red d . Between th e  
p e r io d s  o f  a c tu a l  spawning he msgr som etim es le a v e  h i s  p o s i t io n  beh in d  th e  
fem ale  and swim o u t  in t o  th e  p o o l .  Upon r e tu r n in g  a  few  m inu tes l a t e r  he  
m ight f in d  an oth er  a a a l le r  m ale on th e  redd w ith  th e  fm aale, in  which c a se  
he w i l l  im m ed ia te ly  d r iv e  i t  away. These fflaall u r^ a ired  m ales would o f t e n  
be found w a it in g  in  a r i f f l e  a t  th e  t a i l  o f  a  p o o l j u s t  below  a red d .
Twice a sm a ll m ale was o b serv ed  t o  p a r t ic ip a t e  in  th e  a c tu a l  spawning a c t  
b y  r u sh in g  forw ard and in s e r t in g  h im s e lf  betw een th e  la r g e r  p a ir .
F ish  on red d s o n ly  t e n  f e e t  a p a r t ap p aren tly  to o k  l i t t l e  n o t ic e  o f  
each  o th e r .  I t  was o n ly  when a  s tr a n g e  m ale w ould approach another *s 
m ate t h a t  a  d is p u te  would o c c u r . T h is a lw ays ended w ith  th e  la r g e r  m ale  
c h a s in g  th e  am aller  away, no m atter  w hich on e  was th e r e  f i r s t .  In  s e v e r a l  
in s t a n c e s ,  l a t e  i n  th e  se a so n , a  la r g e  m ale v h o se  m ate had com pleted  
spaw ning w ould d r i f t  downstream and a cq u ire  a n o th er  r ip e  fem ale  by ch a sin g  
away h er  m a te . In  o n ly  one in s ta n c e  was one f i s h  se en  t o  b i t e  a n o th er .
I n  t h i s  c a s e  b oth  w ere m a les o f  e q u a l s i z e ,  about t e n  pounds a p ie c e .  Ckie
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
75
g ra b b e d  t h e  o t h e r  s o l i c a y  b y  t h e  c a u d a l  p e d u n c le ,  and  a  b r i e f  f l u r r y  en­
s u e d , The b i t t e n  f i s h  l e f t  t h e  a g g re s a o r  t o  t h e  fem a le  on  t h e  r e d d .
W^eight l o s s  o f  f i s h  m aking t h e  spaw ning ru n  i s  c o n s id e r a b le ,  s in c e  
l i t t l e  fo o d  I s  t a k e n  d u r in g  t h e  e n t i r e  spaw ning p e r i o d .  W eigh ts w ere  ob­
t a i n e d  from  t h r e e  f i s h  w h ich  e n te r e d  t h e  T r a i l c r e e k  w e i r  (T a b le  X X II) when 
r i p e  and  w h ich  r e t u r n e d  a f t e r  spaw ning . A tw e lv e -p o u n d  m ale  h ad  l o s t  8 ,5  
p e r  c e n t  o f  h i s  body w e ig h t ,  and  a  fe m a le  o f  a p p ro x im a te ly  t h e  same s i z e  
h a d  l o s t  1 9 .5  p e r  c e n t  o f  h e r  w e ig h t. A s m a l le r  fem a le  was 1 4 .6  p e r  c e n t  
l i g h t e r  o n  i t s  r e t u r n ,  A fo u r-p o u n d  fem a le  v h ic h  w as s t r ip p e d  f o r  eggs 
a t  t h e  w e i r  w as 2 0 .5  p e r  c e n t  l i g h t e r  a f t e r  h a v in g  t h e  eg g s rem oved. 
D evelopm ent o f  t h e  B ggs. H a tch in g
I n  t h e  f a l l  o f  1953 , d ev e lo p m en t o f  th e  eg g s i n  th e  re d d s  w as 
c h ec k ed  a t  tw o—week i n t e r v a l s  u n t i l  Novmnber 1 5 , At t h a t  t im e  t h s  eggs 
h a d  re a c h e d  t h e  ey ed  s t a g e .  No f u r t h e r  c o l l e c t i o n s  w ere  made s in c e  th e  
a u th o r  w as a b s e n t  from  t h e  N o rth  Fork d u r in g  t h e  w in t e r ,  S c h u ltz  (1941) 
s t a t e s  t h a t  n e w ly -h a tc h e d  young w ere  f i r s t  o b se rv e d  i n  t h e  g r a v e l  o f  
s tre a m s  d u r in g  th e  m onth o f  d u ly ,
sh o c k in g  o f  tw o s tre a m s  (H a lo w a tt and Red Meadow) d u r in g  th e  
m onth  o f  S ep tem ber p ro d u c e d  young d o l ly  v a rd e n  v h ic h  w ere u n d e r two in c h e s  
i n  l e n g th  a lth o u g h  m o st f i s h - o f - t h e - y e a r  w ere  a t  l e a s t  th r e e  in c h e s  lo n g  
a t  t h a t  t im e .
P o s t-a a  awning
"Die b r i g h t  c o lo r s  b e g in  t o  f a d e  W ille  t h e  f i s h  a r e  s t i l l  a c t i v e l y  
en g ag ed  i n  sp aw n in g . Those m a le s  w h ich  h a v e  b een  i n  t h e  s tre a m  th e  lo n g e s t  
a p p e a r  gr% r end  d i r t y - y e l l o w .  T h e ir  f i n s  t u r n  from  r e d  t o  b la c k  and t h e  
lo w e r  t w o - t h i r d s  o f  t h e  h e ad  a l s o  a p p e a rs  b l a c k .
l i t t l e  i n t e r e s t  i s  shown i n  f e e d in g  u n t i l  a f t e r  t h e  f i s h  hav e  l e f t
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th e  spawning stream . A lthough sc h o o ls  o f  v ih ite f is h  were p r e s e n t ,  orily  
tw o f i s h  were known to  fe e d  on them* Moveiaent d id  n o t  occu r u n t i l  a f t e r  
d a rk . I n  c o n tr a s t  to  th e  upstream  m ig ra tio n  when s e v e r a l  r ip e  f i s h  moved 
in t o  th e  w e ir  d u rin g  th e  day* iSome were i n  no ^ p a r e n t  hurry to  cosqplete  
t h e i r  dm m stream  jo u r n ^ *  One ta g g ed  m ale was seen  i n  fr o n t  o f  th e  w e ir  
one n ig h t ,  b u t was n o t  c a u g h t. He d is ^ p e a r e d  upstream  and d id  n o t r e ­
appear f o r  t e n  d ^ s *
The fe m a le s  a p p a ren tly  le a v e  th e  stream  vzith in  a sh o r t tim e a f t e r  
spawning i s  com pleted* T h is  i s  n o t  tr u e  o f  th e  m ales s in c e  t h ^  may b e  
se e n  i n  th e  v i c i n i t y  o f  th e  red d  f o r  two weeks o r  lo n g e r  a f t e r  th e  fem ale  
h a s  l e f t *  Som etimes an oth er  r ip e  f i n a l e  w i l l  a r r iv e  and be tak en  fo r  a 
m ate. One la r g e  m ale was se en  spavoilng w ith  th r e e  d i f f e r e n t  fem a les  
during a tw o-^ eek  p eriod *  A l l  f a n a le s  u sed  th e  same redd which grew  
w id er  and lo n g e r  a s  more and more e g g s  were d ep o sited *
E v id e n c e  t h a t  t h e  fe m a le s  a r e  t h e  f i r s t  t o  le a v e  th e  s tre a m  was 
a l s o  o b ta in e d  from  o p e r a t io n  o f  t h e  T r a i l c r e e k  w e ir  d u r in g  th e  f a l l  o f  
1954* H i i s  w e i r  was i n s t a l l e d  o n  S ep tem ber 9* The f i r s t  s p e n t m ales  
a r r i v e d  o n  tom ber 2 2 ,  a f t e r  41  s p e n t  fe m a le s  h ad  a l r e a d y  l e f t  t h e  
s tream *  From t h a t  tim e  o n , t h e  r a t i o  o f  s p e n t m a le s  t o  ^ e n t  fe m a le s  i n ­
c r e a s e d  u n t i l ,  i n  O c to b e r , m ore m a le s  th a n  fe m a le s  w ere  e n te r in g  th e  
do>m stream  w e ir*
Once th e  f i s h  reach  F la th ead  Lake, w e ig h t reco v ery  i s  ap p a ren tly  
r a p id  (T a b le  XXIII)* Th<̂ jr l o s e  t h e i r  worn, fad ed  «^pearance and r e g a in  
t h e i r  norm al c o lo r ,  dark green  above and w iiite  beneath* V lth in  two o r  
t h r e e  m onths, sp en t f i s h  oajm ot be t o l d  from th o s e  xdiich have n o t spawned, 
e x c ^ t  by exam in ation  o f  th e  gonads* Ih e  hooked low er jaw o f  th e  la r g e
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m a le s  i s  r e s o r b e d  u n t i l  th e y  c a n  no lo n g e r  b e  d i s t in g u i s h e d  from  th e  
f e m a le s .
O th e r  S tre am s
On S ^ te m b e r  33* 1954* a  su rv e y  was m ade o f  o n e - h a l f  m i le  o f  s tre a m  
o n  i ;^ p e r  B ig  C reek  an d  o f  t h r e e  m i le s  o n  H a lo w a tt C re e k . S ix  cosqp le ted  
r e d d s ,  a l l  s m a l l ,  w ere  fo u n d  o n  B ig  (h-edc, and  two sm a ll  d o l ly  v a rd m i 
w ere  s e e n .  Twenty r e d d s ,  a l s o  c o m p le te d , w ere  fo u n d  o n  H a lo w a tt C re ek , 
an d  e i g h t  f i s h  w ere  s e e n ,  none o f  them  engaged  i n  any  a c t i v i t y  on  th e  
r e d d s .  B o th  t h e  r e d d s  an d  t h e  f i s h  w ere  s m a l l ,  a s  ecm ^ared  w ith  th o s e  
o b s e rv e d  o n  T r a i l c r e e k .  O nly two f i s h  a p p e a re d  to  w eigh  m ore th a n  f i v e  
p o u n d s e a c h ,  an d  t h e  a v e ra g e  s i z e  o f  t h e  r e d d s  was t h r e e  f e e t  w ide by  
s i x  f e e t  l o n g .  Many w ere  o n ly  h a l f  t h a t  l a r g e .  I t  was e p p a re n t  t h a t  th e  
spaw ning  s e a s o n  f o r  b o th  s tre a m s  w as n e a r ly  o v e r  a l t h o u ^  th e  f i s h  i n  
T r a i l c r e e k  w ere  j u s t  com ing i n t o  t h e  p e a k  o f  t h e i r  a c t i v i t y .
On S ^ te m b e r  1 6 , 1954* a  su rv e y  w as made o f  a  tw o -m ile  s e c t io n  o n  
Bowman C re e k . S u i t a b le  spaw ning a r e a s  w ere  s c a r c e  b e c a u se  o f  f a s t  w a te r  
a n d  l a c k  o f  s u i t a b l e  g r a v e l  b a r s .  N e i th e r  f i s h  n o r  any  s ig n  o f  r e d d s  was 
s e e n .  W ater t e n p e r a t u r e  was 54*  ̂F. A e u rv e y  was a l s o  made o f  t h e  e n t i r e
l e n g th  o f  K i n t l a  C r e ^  (tw o m i le s )  o n  O c to b e r  6 ,  1954 . C o n d itio n s  w ere
s i m i l a r  t o  t h o s e  o f  Bowman C r e ^ ,  and  a g a in  no s ig n  o f  f i s h  o r  r e d d  was 
fo u n d . W ater t e n p e r a t u r e  w as 51** F .
I t  i s  e v id e n t t h a t  t h e s e  two stream s are  n o t u t i l i z e d  f o r  spawn­
in g  by t h e  d o l ly  v a r d e n . They undoubted ly  are  u sed  t o  some e x te n t  b y  
f i s h  m oving back and f o r th  betw een  th e  r iv e r  and th e  la k e s .  Water tem­
p e r a tu r e  o f  b o th  stream s was h ig h e r  th a n  t h a t  o f  th e  North Fork during  
A ugust and e a r ly  summer when th e  d o l ly  varden  w ere e n te r in g  th e  tr ib u ­
t a r i e s  t o  spawn. Throughout th e  same p e r io d  a l l  o f  th o s e  stream s i n
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>rtiioh t h e  d o l ly  v a rd e n  w ere  fo u n d  h ad  re m a in e d  c o ld e r  th a n  th e  N o rth  F b rk . 
TeBç>erature^ no d o u b t ,  i s  one  o f  t h e  s i g n i f i c a n t  f a c t o r s  W iich  d e te rm in e s  
t h e  s e l e c t i o n  o f  c e r t a i n  s tre a m s  f o r  spaw ning , b u t  u n t i l  f u r t h e r  work i s  
d o n e , l i t t l e  m ore c a n  b e  s a i d  c o n c e rn in g  t h e  e x a c t  s t a t u s  o f  such  s tre a m s  
a s  K i n t l a  a n d  Bowman Cheeks*
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1* A c r e e l  c e n s u s  w as c a r r i e d  o u t  o n  t h e  N o rth  Fork  i n  1953 t o  
show t h e  f i s h  p o p u la t io n  p a t t e r n  a s  d e te rm in e d  from  t h e  f i s h e r m a n 's  
c a tc h #  l i t t l e  v a r i a t i o n  o f  t h e  Ô#5 - in c h  a v e ra g e  l e n g th  ( r a n g e t  6 ,0  -  
2 0 ,5  i n c h e s )  o f  a l l  c u t t h r o a t  t a k e n  was fo u n d  th ro u g h o u t th e  l e n g th  o f  
r i v e r  id i ic h  w as s tu d ie d *  A verage s i z e  was h ig h e s t  e a r l y  i n  t h e  season*  
The a v e ra g e  l e n g th  o f  a H  d o l ly  v a rd e n  c a u g h t  was 23,3 In c h e s  ( r a n g e t  
1 9 .0  — 34*0  i n c h e s ) .  C a tc h  p e r  h o u r  was low  a s  c o n ^ a re d  t o  t h e  s t a t e  
av e rag e *  The c a tc h  o f  t h e  b o a t  f ish e rm e n  w as n o t  c o n s id e re d  t o  b e  t h e  
c a u s e  o f  p o o r  f i s h in g *
2* P e r io d ic  sh o c k in g  o f  t r i b u t a r y  s tre e m s  d e m o n s tra te d  a  sm a ll 
p o p u la t i o n  o f  in m a tu re  c u t t h r o a t  and  a  few  spaw ning c u t th r o a t*  Many 
im m atu re  d o l ly  v a rd e n  w ere  p r e s e n t ,  and  m a tu re  f i s h  w ere fo u n d  d u r in g  
J u ly  an d  August*
3* U se o f  one-w ay w e i r s  i n  1953 y i e ld e d  two c u t t h r o a t  and  3 6  
d o l ly  v a r d e n ,  a l l  t a k e n  d u r in g  dow nstream  m ig r a t io n .
4* fÿ k e  and  g i l l  n e t  s e t s  i n  t h e  lo w e r F la th e a d  H iv e r y i e ld e d  
one  c u t t h r o a t  and  tw o d o l ly  v a rd e n  f o r  ta g g in g  and r e le a s e #  G i l l  n e t  
s e t s  i n  F la th e a d  Lake y i e l d e d  o n e  ta g g e d  d o l ly  v a rd en *
5* F o r ty - e ig h t  d o l ly  v a rd e n  w ere  ta g g e d  i n  1953* I n  1954 ,
99 c u t t h r o a t  and  150 d o l ly  v a rd e n  w ere  ta g g e d ;  Ô8 c u t t h r o a t  and 212 
d o l l y  v a rd e n  w e re  f i n - c l i p p e d ,
6 ,  S hock ing  gav e  r e c o v e ry  o f  3  c u t t h r o a t  and  15 d o l ly  v a rd e n .
N in e  ta g g e d  c u t t h r o a t  w ere  r e c o v e re d  i n  w e i r s  o r  by  a n g le r s .  N ine ta g g e d  
d o l l y  v a rd e n  w ere  r e c o v e r e d  i n  t h e  T r a i l c r e e k  w e i r .  Seven ta g g e d  d o l ly  
v a rd e n  w e re  r e c o v e re d  i n  F la th e a d  l a k e .
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7 .  M atu re  c u t t h r o a t  w ere  b e tw een  t h r e e  and  f i v e  y e a r s  o l d .  The 
m a j o r i t y  o f  f i s h  c a u g h t  by  a n g le r s  was tw o y e a r s  o l d .  M atu re  d o l jy  
v a rd e n  w ere  b e tw een  f i v e  an d  e i g h t  y e a r s  o l d .
8 .  Im m ature  c u t t h r o a t  l e f t  t h e  t r i b u t a r i e s  a t  t h e  a g e  o f  two o r  
t h r e e  y e a r s .  Im m ature  d o l ly  v a rd e n  l e f t  t h e  t r i b u t a r i e s  a t  t h e  age  o f  
t h r e e  o r  f o u r  y e a r s .  The m a jo r i t y  o f  t h e  c u t t h r o a t  agpparen tly  l e f t  t h e  
N o rth  FoiHc b y  t h e  end  o f  A u g u st.
9» No c u t t h r o a t  w e re  r e c o v e re d  m ore th a n  two m ile s  d o w n riv e r 
fro m  t h e  p o i n t  o f  t a g g in g .  Seven d o l ly  v a rd e n  t r a v e l e d  o v e r 100 m ile s  
and  w ere  r e c o v e re d  i n  F la th e a d  l a k e .
1 0 . C u t th r o a t  w ere  o b se rv e d  spavm ing d u r in g  t h e  m onth o f  Ju n e , 
a n d  th o s e  c a u g h t  i n  t h e  r i v e r  i n  e a r l y  J u ly  w ere  sp m it.
1 1 , A [paw ning  s tu d y  o f  t h e  d o l ly  v a rd e n  was c o n d u c ted  i n  1953 
and  1954* The m a jo r i t y  o f  t h e  f i s h  spawn d u r in g  t h e  m onth o f  S ep tem ber, 
b u t  some spaw ning o c c u r s  i n  A ugust and O c to b e r . E ig h te e n  spaw ning b e d s  
w e re  s t u d i e d  i n  1953J s e v e n ty - f o u r  spaw ning b e d s  w ere  s tu d ie d  i n  1954# 
Many b e d s  h a d  spaw ning  f i s h  on  th a n .  The spaw ning a c t  and  h a b i t s  o f  t h e  
f i s h  a r e  d e s c r ib e d .
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